PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 
C12N 15/70, C12Q 1/68 



A2 



(11) International Publication Number: WO 99/54487 

(43) International Publication Date: 28 October 1999 (28.10.99) 



(21) International Application Number: PCT/IB99/00740 

(22) International filing Date: 16 April 1999 (16.04.99) 



(30) Priority Data: 

09/060,756 



16 April 1998 (16.04.98) 



US 



(71) Applicant (for all designated States except US): INSTITUT 

PASTEUR [FR/FR]; 28, rue du Docteur Roux, F-75015 
Paris (FR). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): COLE, Stewart [GB/FR]; 
23 bis, rue Cecile Dinant, F-92140 Clamart (FR). 
BUCHRIESER-BROSCH, Roland [AT/FR]; 7 F, boulevard 
Jourdan, F-75014 Paris (FR). GORDON, Stephen [IE/FR1; 
82, rue Dutot, F-75015 Paris (FR). BELLAULT, Alain 
[FR/FR]; 45, avenue du Chateau, F-77680 Roissy-en-Brie 
(FR). 

(74) Agents: MARTIN, Jean-Jacques et al.; Cabinet Regimbeau, 
26, avenue KMber, F-75116 Paris (FR). 



(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG, 
BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, 
GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, 
KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, 
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZA, 
ZW, AREPO patent (GH, GM, KE, LS, MW, SD, SL, SZ, 
UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, 
RU, TJ, TM), European patent (AT, BE, CH, CY, DE, DK, 
ES, Ft FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI 
patent (BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, 
NE, SN, TD, TG). 



Published 

Without international search report and to be republished 
upon receipt of that report. 



(54) Titie: A METHOD FOR ISOLATING A POLYNUCLEOTIDE OF INTEREST FROM THE GENOME OF A MYCOBACTERIUM 
USING A BAC-BASED DNA LIBRARY. APPLICATION TO THE DETECTION OF MYCOBACTERIA 



(57) Abstract 

The present invention is directed to a method for isolating a polynucleotide of interest that is present or is expressed in a genome of 
a first mycobacterium strain and that is absent or altered in a genome of a second mycobacterium strain which is different from the first 
mycobacterium strain using a bacterial artificial chromosome (BAC) vector. The invention further relates to a polynucleotide isolated by 
this method and recombinant BAC vector used in this method. In addition the present invention comprises method and kit for detecting the 
presence of a mycobacteria in a biological sample. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


C6te d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 99/54487 



PCT/IB99/00740 



A METHOD FOR ISOLATING A POLYNUCLEOTIDE OF INTEREST 
FROM THE GENOME OF A MYCOBACTERIUM USING A BAC- 
BASED DNA LIBRARY. APPLICATION TO THE DETECTION OF 
MYCOBACTERIA. 

5 

I. Background of the invention 

The present invention pertains to a method for isolating a polynucleotide 
of interest that is present in the genome of a mycobacterium strain and/or is 
expressed by said mycobacterium strain and that is absent or altered in the 

10 genome of a different mycobacterium strain and/or is not expressed in said 
different mycobacterium strain, said method comprising the use of at least one 
clone belonging to a genomic DNA library of a given mycobaterium strain, said 
DNA library being cloned in a bacterial artificial chromosome (BAC). The 
invention concerns also polynucleotides identified by the above method, as well 

15 as detection methods for mycobacteria, particularly Mycobacterium tuberculosis, 
and kits using said polynucleotides as primers or probes. Finally, the invention 
deals with BAC-based mycobacterium DNA libraries used in the method 
according to the invention and particularly BAC-based Mycobacterium 
tuberculosis and Mycobacterium bovis BCG DNA libraries. 

20 Radical measures are required to prevent the grim predictions of the World 

Health Organisation for the evolution of the global tuberculosis epidemic in the 
next century becoming a tragic reality. The powerful combination of genomics 
and bioinfonnatics is providing a wealth of information about the etiologic agent, 
Mycobacterium tuberculosis, that will facilitate the conception and development 

25 of new therapies. The start point for genome sequencing was the integrated map 
of the 4.4 Mb circular chromosome of the widely-used, virulent reference strain, 
M tuberculosis H37Rv and appropriate cosmids were subjected to systematic 
shotgun sequence analysis at the Sanger Centre. 

Cosmid clones (Balasubramanian et al., 1996; Pavelka et al., 1996) have 

30 played a crucial role in the M. tuberculosis H37Rv genome sequencing project. 
However, problems such as under-representation of certain regions of the 
chromosome, unstable inserts and the relatively small insert size complicated the 
production of a comprehensive set of canonical cosmids representing the entire 
genome. 

35 
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II. Summary of the invention 

In order to avoid the numerous technical constraints encountered in the 
state of the art, as decribed hereabove, when using genomic mycobacterial DNA 
libraries constructed in cosmid clones, the inventors have attempted to realize 
5 genomic mycobacterial DNA libraries in an alternative type of vectors, namely 
Bacterial Artificial Chromosome (BAC) vectors. 

The success of this approach depended on whether the resulting BAC 
clones could maintain large mycobacterial DNA inserts. There are various reports 
describing the successful construction of a BAC library for eucaryotic organisms 
10 (Cai et al., 1995; Kim et al., 1996; Misumi et al., 1997; Woo et al., 1994; Zimmer 
et al., 1997) where inserts up to 725 kb (Zimmer et al., 1997) were cloned and 
stably maintained in the E. coli host strain. 

Here, it is shown that, surprisingly, the BAC system can also be used for 
mycobacterial DNA, as 70% of the clones contained inserts in the size of 25 to 
15 104 kb. 

This is the first time that bacterial, and specifically mycobacterial, DNA is 
cloned in such BAC vectors. 

In an attempt to obtain complete coverage of the genome with a minimal 
overlapping set of clones, a Bacterial Artificial Chromosome (BAC) library of M 

20 tuberculosis was constructed, using the vector pBeloBACll (Kim et al., 1996) 
which combines a simple phenotypic screen for recombinant clones with the 
stable propagation of large inserts (Shizuya et al., 1992). The BAC cloning 
system is based on the E. coli F-factor, whose replication is strictly controlled 
and thus ensures stable maintenance of large constructs (Willets et al., 1987). 

25 BACs have been widely used for cloning of DNA from various eucaryotic 
species (Cai et al., 1995; Kim et al., 1996; Misumi et al., 1997; Woo et al., 1994; 
Zimmer et al., 1997). In contrast, to our knowledge this report describes the first 
attempt to use the BAC system for cloning bacterial DNA. 

A central advantage of the BAC cloning system over cosmid vectors used 

30 in prior art is that the F-plasmid is present in only one or a maximum of two 
copies per cell, reducing the potential for recombination between DNA fragments 
and, more importantly, avoiding the lethal overexpression of cloned bacterial 
genes. However, the presence of the BAC as just a single copy means that 
plasmid DNA has to be extracted from a large volume of culture to obtain 
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sufficient DNA for sequencing and it is described here in the examples a 
simplified protocol to achieve this. 

Further, the stability and fidelity of maintenance of the clones in the BAC 
library represent ideal characteristics for the identification of genomic differences 
5 possibly responsible for phenotypic variations in different mycobacterial species. 

As it will be shown herein, BACs can be allied with conventional 
hybridization techniques for refined analyses of genomes and transcriptional 
activity from different mycobacterial species. 

Having established a reliable procedure to screen for genomic 
10 polymorphisms, it is now possible to conduct these comparisons on a more 
systematic basis than in prior art using representative BACs throughout the 
chromosome and genomic DNA from a variety of mycobacterial species. 

As another approach to display genomic polymorphisms, the inventors 
have also started to use selected H37Rv BACs for "molecular combing" 
15 experiments in combination with fluorescent in situ hybridization (Bensimon et 
al., 1994; Michalet et al., 1997). With such techniques the one skilled in the art is 
enabled to explore the genome of mycobacteria in general and of M tuberculosis 
in particular for further polymorphic regions. 

The availability of BAC-based genomic mycobacterial DNA libraries 
20 constructed by the inventors have allowed them to design methods and means 
both usefid to identify genomic regions of interest of pathogenic mycobacteria, 
such as Mycobacterium tuberculosis, that have no counterpart in the 
corresponding non-pathogenic strains, such as Mycobacterium bovis BCG, and 
useful to detect the presence of polynucleotides belonging to a specific 
25 mycobacterium strain in a biological sample. 

By a biological sample according to the present invention, it is notably 
intended a biological fluid, such as plasma, blood, urine or saliva, or a tissue, 
such as a biopsy. 

Thus, a first object of the invention consists of a method for isolating a 
30 polynucleotide of interest that is present in the genome of a mycobacterium 
strain and/or is expressed by said mycobacterium strain and that is absent or 
altered in the genome of a different mycobacterium strain and/or is not expressed 
in said different mycobacterium strain, said method comprising the use of at least 
one clone belonging to a genomic DNA library of a given mycobaterium strain, 
35 said DNA library being cloned in a bacterial artificial chromosome (BAC). 
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The invention is also directed to a polynucleotide of interest that has been 
isolated according to the above method and in partoular a polynucleotide 
containing one or several Open Reading Frames (ORFs), for example ORFs 
encoding either a polypeptide involved in the pathogenicity of a mycobacterium 
5 strain or ORFs encoding Polymorphic Glycine Rich Sequences (PGRS). 

Such polynucleotides of interest may serve as probes or primers in order to 
detect the presence of a specific myobacterium strain in a biological sample or to 
detect the expression of specific genes in a particular mycobacterial strain of 
interest. 

The BAC-based genomic mycobacterial DNA libraries generated by the 
present inventors are also part of the invention, as well as each of the 
recombinant BAC clones and the DNA insert contained in each of said 
recombinant BAC clones. 

The invention also pertains to methods and kits for detecting a specific 
mycobacterium in a biological sample using either at least one recombinant BAC 
clone or at least one polynucleotide according to the invention, as well as to 
methods and kits to detect the expression of one or several specific genes of a 
given mycobacterial strain present in a biological sample. 

III. Brief description of the Figures. 

In order to better understand the present invention, reference will be made 
to the appended figures which depicted specific embodiments to which the 
present invention is in no case limited in scope with. 

Figures 1A and IB : PCR-screening for unique BAC clones with specific 
primers for 2 selected genomic regions of the H37Rv chromosome, using 21 
pools representating 2016 BACs (Figure 1A) and sets of 20 subpools from 
selected positive pools (Figure IB). 

Figure 2 : Pulsed-field gel electrophoresis gel of DraV cleaved BAC clones used 
for estimating the insert sizes of BACs. 

Figure 3 : Minimal overlapping BAC map of M tuberculosis H37Rv 
superimposed on the integrated physical and genetic map established by Philipp 
et al. (18). Y- and I- numbers show pYUB328 (2) and pYUB412 (16) cosmids 
which were shotgun sequenced during the H37Rv genome sequencing project. Y- 
cosmids marked with * were shown in the integrated physical and genetic map 
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(18). Rv numbers show the position of representative BAC clones relative to 
sequenced Y- and I- clones. Squared Rv numbers show BACs which were 
shotgun sequenced at the Sanger Centre. 

Figures 4A and 4B : Etnidium bromide stained gel (Figure 4A) and 
5 corresponding Southern blot (Figure 4B) of EcoKL and PvuE digested Rv58 DNA 

hybridized with 32 P labeled genomic DNA preparations from M. tuberculosis 

H37Rv, M bovis ATCC 19210 and M. bovis .BCG Pasteur. 

Figure 5 : Organisation of the ORFs in the 12.7 kb genomic region present in M. 

tuberculosis H37Rv but not present inM bovis ATCC 19210 andM bovis BCG 
10 Pasteur. Arrows show the direction of transcription of the putative genes. 

Positions of EcoRl and PvmII restriction sites are shown. Vertical dashes 

represent stop codons. The 11 ORFs correspond to the ORFs MTCY277.28 to 

MTCY277.38 / accession number Z79701 -EMBL Nucleotide Sequence Data 

Library. The junction sequences flanking the polymorphic region are shown. 
15 Figure 6 : Variation in the C-terminal part of a PE-PGRS open reading frame in 

M. tuberculosis strain H37Rv relative toM bovis BCG strain Pasteur. 

The numbers on the right side of the Figure denote the position of the end 

nucleotides, taking as the reference the M. tuberculosis genome. 

Figure 7 : Polynucleotide sequence next to the HindlH cloning site in the BAC 
20 vector pBeloBACll (Kim et al., 1996) used to clone the inserts of the BAC- 

based myobacterial genomic DNA library according to the invention. 

NotI : location of the NotI restriction sites. 

Primer T7-BAC1 : nucleotide region recognized by the T7-BAC1 primer shown 
in Table 1. 

25 T7 promoter : location of the T7 promoter region on the pBeloBacl 1 vector. 

Primer T7-Belo2 : nucleotide region recognized by the T7-Belo2 pimer shown in 
Table 1. 

Hind IE : the HindHI cloning site used to clone the genomic inserts in the 
pBeloBAC 11 vector. 

30 SP6-Mid primer : nucleotide region recognized by the SP6 Mid primer shown in 
Table 1. 

SP6-BAC1 primer : nucleotide region recognized by the SP6 BAC1 primer 
shown in Table 1. 

SP6 promoter : location of the SP6 promoter region onthe pBeloBacl 1 vector. 

35 
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IV. Detailed description of the preferred embodiments. 

As already mentioned hereinbefore, the present invention is directed to a 
method for isolating a polynucleotide of interest that is present in the genome of 
a mycobacterium strain and/or is expressed by said mycobacterium strain and 

5 mat is absent or altered in the genome of a different mycobacterium strain and/or 
is not expressed in said different mycobacterium strain, said method comprising 
the use of at least one clone belonging to a genomic DNA library of a given 
mycobaterium strain, said DNA library being cloned in a bacterial artificial 
chromosome (BAC) type vector. 

10 For this purpose, the inventors have constructed several BAC-based 

mycobacterial genomic DNA libraries that may be used in order to perform the 
above described method. 

Because it is the first time that mycobacterial genomic DNA has been 
successfully cloned in BAC type vectors, and because these DNA libraries are 

15 then novel and nonobvious, an object of the present invention consists in a 
myobacterial genomic DNA library cloned in such a BAC type vector. 

As an illustrative example, a BAC-based DNA library of Mycobacterium 
tuberculosis has been realized. Forty-seven cosmids chosen from the integrated 
map of the 4.4 Mb circular chromosome (Philipp et al., 1996a) were shotgun- 

20 sequenced during the initial phase of the H37Rv genome sequence project. The 
sequences of these clones were used as landmarks in the construction of a 
minimally overlapping BAC map. Comparison of the sequence data from the 
termini of 420 BAC clones allowed us to establish a minimal overlapping BAC 
map and to fill in the existing gaps between the sequence of cosmids. As well as 

25 using the BAC library for genomic mapping and sequencing, we also tested the 
system in comparative genomic experiments in order to uncover differences 
between two closely related mycobacterial species. As shown in a previous study 
(Philipp et al., 1996b), M tuberculosis, M. bovis andM. bovis BCG, specifically 
BCG Pasteur strain, exhibit a high level of global genomic conservation, but 

30 certain polymorphic regions were also detected. Therefore, it was of great interest 
to find a reliable, easy and rapid way to exactly localize polymorphic regions in 
mycobacterial genomes using selected BAC clones. This approach was validated 
by determining the exact size and location of the polymorphisms in the genomic 
region of Dral fragment Z4 (Philipp et al., 1996b), taking advantage of the 

35 availability of an appropriate BAC clone covering the polymorphic region and 
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the H37Rv genome sequence data. This region is located approximately 1.7 Mb 
from the origin of replication. 

The Bacterial Artificial Chromosome (BAC) cloning system is capable of 
stably propagating large, complex DNA inserts in Escherichia coli. As part of the 

5 Mycobacterium tuberculosis H37Rv genome sequencing project, a BAC library 
was constructed in the pBeloBACll vector and used for genome mapping, 
confirmation of sequence assembly, and sequencing. The library contains about 
5000 BAC clones, with inserts ranging in size from 25 to 104 kb, representing 
theoretically a 70 fold coverage of the M tuberculosis genome (4.4 Mb). A total 

10 of 840 sequences from the T7 and SP6 termini of 420 BACs were determined and 
compared to those of a partial genomic database. These sequences showed 
excellent correlation between the estimated sizes and positions of the BAC clones 
and the sizes and positions of previously sequenced cosmids and the resulting 
contigs. Many BAC clones represent linking clones between sequenced cosmids, 

15 allowing full coverage of the H37Rv chromosome, and they are now being 
shotgun-sequenced in the framework of the H37Rv sequencing project. Also, no 
chimeric, deleted or rearranged BAC clones were detected, which was of major 
importance for the correct mapping and assembly of the H37Rv sequence. The 
minimal overlapping set contains 68 unique BAC clones and spans the whole 

20 H37Rv chromosome with the exception of a single gap of ~ 150 kb. As a post- 
genomic application, the canonical BAC set was used in a comparative study to 
reveal chromosomal polymorphisms between M tuberculosis^ M bovis and M 
bovis BCG Pasteur, and a novel 12.7 kb segment present in M tuberculosis but 
absent fromM bovis andM bovis BCG was characterized. This region contains 

25 a set of genes whose products show low similarity to proteins involved in 
polysaccharide biosynthesis. The H37Rv BAC library therefore provides the one 
skilled in the art with a powerful tool both for the generation and confirmation of 
sequence data as well as for comparative genomics and a plurality of post- 
genomic applications. 

30 The above described BAC-based Mycobacterium tuberculosis genomic 

DNA library is part of the present invention and has been deposited in the 
Collection Nationale de Cultures de Microorganismes (CNCM) on November 19, 
1997 under the accession number 1-1945. 

Another BAC-based DNA library has been constructed with the genomic 

35 DNA of Mycobacterium bovis BCG, Pasteur strain, and said DNA library has 
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been deposited in the Collection Nationale de Cultures de Microorganismes 
(CNCM) on XX XX, 1998 under the accession number I-XXXX. 

Thus, as a specific embodiment of the above described method for 
isolating a polynucleotide of interest said method makes use of at least one BAC- 
5 based DNA library that has beeen constructed from the genomic DNA of 
Mycobacterium tuberculosis, more specifically of the H37Rv strain and 
particularly of the DNA library deposited in the accession number 1-1945. 

In another specific embodiment of the above described method for 
isolating a polynucleotide of interest said method makes use of at least one BAC- 
10 based DNA library has beeen constructed from the genomic DNA of 
Mycobacterium bovis BCG, more specifically of the Pasteur strain and 
particularly of the DNA library deposited in the accession number I-XXXX. 

In more details, the method according to the invention for isolating a 
polynucleotide of interest may comprise the following steps : 
15 a) isolating at least one polynucleotide contained in a clone of a BAC-based 
DNA library of mycobacterial origin; 

b) isolating : 

- at least one genomic or cDNA polynucleotide from a mycobacterium, said 
mycobacterium belonging to a strain different from the strain used to construct 

20 the BAC-based DNA library of step a); or alternatively 

- at least one polynucleotide contained in a clone of a BAC-based DNA library 
prepared from the genome of a mycobacterium that is different from the 
mycobacterium used to construct the BAC-based DNA library of step a); 

c) hybridizing the at least one polynucleotide of step a) to the at least one 
25 polynucleotide of step b); 

d) selecting the at least one polynucleotide of step a) that has not formed a 
hybrid complex with the at least one polynucleotide of step b); 

e) characterizing the selected polynucleotide. 

Following the above procedure, the at least one polynucleotide of step a) 
30 may be prepared as follows : 

1) digesting at least one recombinant BAC clone by an appropriate resctriction 
endonuclease in order to isolate the polynucleotide insert of interest from the 
vector genetic material; 

2) optionally amplifying the resulting polynucleotide insert; 
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3) optionally digesting the polynucleotide insert of step 1) or step 2) with at 
least one restriction endonuclease. 

The above method of the invention allows the one skilled in the art to 
perform comparative genomics between different strains or species of 

5 mycobacteria cells, for example between pathogenic strains or species and their 
non pathogenic strains or species counterparts, as it is the illustrative case for the 
genomic comparison between Mycobacterium tuberculosis and Mycobacterium 
bovis BCG that is described herein in the examples. 

Restriction digests of a given clone of a BAC library according to the 

10 invention may be blotted to membranes, and then probed with radiolabeled DNA 
form another strain or another species of mycobacteria, allowing the one skilled 
in the art to identify, characterize and isolate a polynucleotide of interest that 
may be involved in important metabolical and/or physiological pathways of the 
mycobacterium under testing, such as a polynucleotide functionally involved in 

1 5 the pathogenicity of said given mycobacteria for its host organism. 

More specifically, the inventors have shown in Example 6 that when 
restriction digests of a given clone of the BAC library identified by the CNCM 
accession number 1-1945 are blotted to membranes and then probed with 
radiolabeled total genomic DNA from for example, Mycobacterium bovis BCG 

20 Pasteur, it is observed that restriction fragments that fail to hybridize with the M. 
bovis BCG Pasteur DNA are absent from its genome, hence identifying 
polymorphic regions between M. bovis BCG Pasteur andM tuberculosis H37Rv. 

Thus, a further object of the present invention consists in a polynucleotide 
of interest that has been isolated according to the method described herein before. 

25 In Example 6, a polynucleotide of approximately 12.7 kilobases has been 

isolated that is present in the genome of M. tuberculosis but is absent of the 
genome of M. bovis BCG. This polynucleotide of interest contains 11 ORFs that 
may be involved in polysaccharide biosynthesis. In particular, two of said ORFs 
are of particular interest, namely ORF6 (MTCY277.33; Rvl511) that encodes a 

30 protein that shares significant homology with bacterial GDP-D-mannose 
dehydratases, whereas the protein encoded by ORF7 (MTCY277.34; Rvl512) 
shares significant homology with a nucleotide sugar epimerase. As 
polysaccharide is a major constituent of the mycobacterial cell wall, these deleted 
genes may cause the cell wall of M. bovis BCG to differ from that of M. 

35 tuberculosis, a fact that may have important consequences for both the immune 
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response to M bovis BCG and virulence. Detection of such a polysaccharide is of 
diagnostic interest and possibly useful in the design of tuberculosis vaccines. 

Consequently, the polynucleotide of interest obtained following the 
method according to the invention may contain at least one ORF, said ORF 

5 preferably encoding all or part of a polypeptide involved in an important 
metabolical and/or physiological pathway of the mycobacteria under testing, and 
more specifically all or part of a polypeptide that is involved in the pathogenicity 
of the mycobacteria under testing, such as for example Mycobacterium 
tuberculosis, and more generally mycobacteria belonging to the Mycobacterium 

10 tuberculosis complex. 

The Mycobacterium tuberculosis complex has its usual meaning, i.e. the 
complex of mycobacteria causing tuberculosis which are Mycobacterium 
tuberculosis, Mycobacterium bovis, Mycobacterium africanum, Mycobacterium 
microti and the vaccine strain Mycobacterium bovis BCG. 

15 An illustrative polynucleotide of interest according to the present 

invention comprises all or part of the polynucleotide of approximately 12.7 
kilobases that is present in the genome of M tuberculosis but is absent from the 
genome of M. bovis BCG disclosed hereinbefore. This polynucleotide is 
contained in clone Rv58 of the BAC DNA library 1-1945. 

20 Generally, the invention also pertains to a purified polynucleotide 

comprising the DNA insert contained in a recombinant BAC vector belonging to 
a BAC-based mycobacterial genomic DNA library, such as for example the I- 
1945 BAC DNA library. 

Advantageously, such a polynucleotide has been identified according to 

25 the method of the invention. 

Such a polynucleotide of interest may be used as a probe or a primer 
useful for specifically detecting a given mycobacterium of interest, such as 
Mycobacterium tuberculosis or Mycobacterium bovis BCG. 

More specifically, the invention then deals with a purified polynucleotide 

30 usefiil as probe or a primer comprising all or part of the nucleotide sequence SEQ 
ID N°l. 

The location, on the Mycobacterium tuberculosis chromosome, of the 
above polynucleotide of sequence SEQ ID N°l has now been ascribed to begin, 
at its 5'end at nucleotide at position nt 1696015 and to end, at its 3'end, at 
35 nucleotide at position nt 1708746. 
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For diagnostic purposes, this 12.7 kb deletion should allow a rapid PCR 
screening of tubercle isolates to identify whether they are bovine or human strains. 
The primers listed in Table 1 are flanking the deleted region and give a 722 bp 
amplicon in M. bovis or M bovis BCG strains, but a fragment of 13,453 bp in A£ 
tuberculosis that is practically impossible to amplify under the same PCR conditions. 
More importantly, assuming that some of the gene products from this region 
represent proteins with antigenic properties, it could be possible to develop a test that 
can reliably distinguish between the immune response induced by vaccination with 
M. bovis BCG vaccine strains and infection withM tuberculosis or that the products 
(e.g. polysaccharides) are specific immunogens. 

The invention also provides for a purified polynucleotide useful as a probe 
or as a primer, said polynucleotide being chosen in the following group of 
polynucleotides : 

a) a polynucleotide comprising at least 8 consecutive nucleotides of the sequence 
SEQIDN 0 1; 

b) a polynucleotide whose sequence is fully complementary to the sequence of 
the polynucleotide defined in a); 

c) a polynucleotide that hybridizes under stringent hybridization conditions with 
the polynucleotide defined in a) or with the polynucleotide defined in b). 

For the purpose of defining a polynucleotide or oligonucleotide 
hybridizing under stringent hybridization conditions, such as above, it is intended 
a polynucleotide that hybridizes with a reference polynucleotide under the 
following hybridization conditions. 

The hybridization step is realized at 65°C in the presence of 6 x SSC 
buffer, 5 x Denhardfs solution, 0,5% SDS and 100^ig/ml of salmon sperm DNA. 

For technical information, 1 x SSC corresponds to 0.15 M NaCl and 
0.05M sodium citrate; 1 x Denhardfs solution corresponds to 0.02% Ficoll, 
0.02% polyvinylpyrrolidone and 0.02% bovine serum albumin. 

The hybridization step is followed by four washing steps : 

- two washings during 5 min, preferably at 65°C in a 2 x SSC and 0.1%SDS 
buffer, 

- one washing during 30 min, preferably at 65°C in a 2 x SSC and 0.1% SDS 
buffer, 

- one washing during 10 min, preferably at 65°C in a 0.1 x SSC and 0.1%SDS 
buffer. 
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A first illustrative useful polynucleotide that is included in the 
polynucleotide of sequence SEQ ID N°l is the polynucleotide of sequence SEQ 
ID N°2 that corresponds to the Sp6 end-sequence of SEQ ID N° 1 . 

A second illustrative useftd polynucleotide that is included in the 
5 polynucleotide of sequence SEQ ID N°l is the polynucleotide of sequence SEQ 
ED N°3 that corresponds to the T7 end-sequence of SEQ ID N°l, located on the 
opposite strand. 

The polynucleotide of sequence SEQ ID N°l contains 11 ORFs, the 
respective locations of which, taking into account the orientation of each ORF on 
the chromosome, on the sequence of the Mycobacterium tunerculosis 
chromosome, is given hereafter : 

- The location of ORF1 is comprised between nucleotide at position nt 1695944 
and nucleotide at position ntl69644L 

- The location of ORF2 is comprised between nucleotide at position nt 1696728 
and nucleotide at position nt 1697420. 

- The location of ORF3 is comprised between nucleotide at position nt 1698096 
and nucleotide at position nt 1699892. ORF3 probably encodes a protein having 
the characteristics of a membrane protein. 

- The location of ORF4 is comprised between nucleotide at position nt 1700210 
and nucleotide at position ntl701088. 

- The location of ORFS is comprised between nucleotide at position nt 1701293 
and nucleotide at position ntl702588. ORF5 encodes a protein having the 
characteristics of a membrane protein. 

- The location of ORF6 is comprised between nucleotide at position nt 1703072 
and nucleotide at position ntl704091. ORF6 encodes a protein having the 
characteristics of a GDP-D-mannose dehydratase. 

- The location of ORF7 is comprised between nucleotide at position nt 1704091 
and nucleotide at position ntl705056. ORF7 encodes a protein having the 
characteristics of a nucleotide sugar epimerase involved in colanic acid 
biosynthesis. 

- The location of ORF8 is comprised between nucleotide at position nt 1705056 
and nucleotide at position nt 1705784. 

- The location of ORF9 is comprised between nucleotide at position nt 1705808 
and nucleotide at position nt 1706593. ORF9 encodes a protein having the 
characteristics of colanic acid biosynthesis glycosyl transferase. 
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- The location of ORF10 is comprised between nucleotide at position nt 170663 1 
and nucleotide at position ntl707524. 

- The location of ORF1 1 is comprised between nucleotide at position nt 1707530 
and nucleotide at position ntl708648. ORF1 1 encodes a protein similar to a spore 

5 coat polysaccharide biosynthesis. 

A polynucleotide of interest obtained by the above-disclosed method 
according to the invention may also contain at least one ORF that encodes all or 
part of acidic, glycine-rich proteins, belonging to the PE and PPE families, whose 
genes are often clustered and based on multiple copies of the polymorphic 

10 repetitive sequences. The names PE and PPE derive from the fact that the motifs 
ProGlu (PE, positions 8, 9) and ProProGlu (PPE, positions 7 to 9) are found near 
the N-teiminus in almost all cases. The PE protein family all have a highly 
conserved N-terminal domain of -110 amino acid residues, that is predicted to 
have a globular structure, followed by a C-terminal segment which varies in size, 

15 sequence and repeat copy number. Phylogenetic analysis separated the PE family 
into several groups, the larger of which is the highly repetitive PGRS class 
containing 55 members whereas the other groups share very limited sequence 
similarity in their C-terminal domains. The predicted molecular weights of the PE 
proteins vary considerably as a few members only contain the -110 amino acid 

20 N-terminal domain while the majority have C-terminal extensions ranging in size 
from 100 up to >1400 residues. A striking feature of the PGRS proteins is their 
exceptional glycine content (up to 50%) due to the presence of multiple tandem 
repetitions of GlyGlyAla or GlyGlyAsn motifs or variations thereof. 

Like the PE family, the PPE protein family also has a conserved N- 

25 terminal domain that comprises -180 amino acid residues followed by C-terminal 
segments that vary considerably in sequence and length. These proteins fall into 
at least three groups, one of which constitutes the MPTR class characterised by 
the presence of multiple, tandem copies of the motif AsnXGlyXGlyAsnXGly. 
The second subgroup contains a characteristic, well-conserved motif around 

30 position 350 (GlyXXSerValProXXTrp), whereas the other group contains 
proteins that are unrelated except for the presence of the common 180-residue 
PPE domain. C-terminal extensions may range in size from 00 up to 3500 
residues. 

One member of the PGRS sub-family, the WHO antigen 22T (Abou-Zeid 
35 et al., 1991), a 55kD protein capable of binding fibronectin, is produced during 
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disease and elicits a variable antibody response suggesting either that individuals 
mount different immune responses or that this PGRS-protein may not be 
produced in this form by all strains of M tuberculosis. In other words, at least 
some PEPGRS coding sequences encode for proteins that are involved in the 
5 recognition of M tuberculosis by the immune system of the infected host 
Therefore, differences in the PGRS sequences could represent the principal 
source of antigenic variation in the otherwise genetically and antigenically 
homogeneous bacterium. 

By performing the method of the invention using the M tuberculosis BAC 

10 based DNA library 1-1945, the inventors have discovered the occurence of 
sequence differences between a given PGRS encoding ORF (ORF reference on 
the genomic sequence of M tuberculosis Rv0746) of M tuberculosis and its 
counterpart sequence in the genome of M bovis BCG. 

More precisely, the inventors have determined that one ORF contained in 

15 BAC vector N° Rv418 of the M tuberculosis BCG 1-1945 DNA library carries 
both base additions and base deletions when compared with the corresponding 
ORF in the genome of M bovis BCG that is contained in the BAC vector N° 
X0175 of the M. bovis BCG I-XXXX DNA libary. The variations observed in the 
base sequences correspond to variations in the C-terminal part of the aminoacid 

20 sequence of the PGRS ORF translation product. 

As shown in Figure 6, an amino acid stretch of 9 residues in length is 
present in this M tuberculosis PGRS (ORf reference Rv0746) and is absent from 
the ORF counterpart of M bovis BCG, namely the following amino acid 
sequence: 

25 NH2-GGAGGAGGSSAGGGGAGGAGGAGGWLLGD-COOR 

Furthermore, Figure 6 shows also that an amino acid stretch of 45 residues in 
length is absent from this M tuberculosis PGRS and is present in the ORF 
counterpart of M bovis BCG, namely following amino acid sequence: 
NH2-GAGGIGGIGGNANGGAGGNGGTGGQLWGSGGAGVEGGAAL 

30 SVGDT-COOH. 

Similar observations were made with PPE ORF Rv0442, which showed a 
5 codon deletion relative to aM bovis amino acid sequence. 

Given that the polymorphism associated with the PE-PGRS or PEE ORFS 
resulted in extensive antigenic variability or reduced antigen presentation, this 

35 would be of immense significance for vaccine design, for understanding 
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protective immunity in tuberculosis and, possibly, explain the varied responses 
seen in different BCG vaccination programmes. 

There are several striking parallels between the PGRS proteins and the 
Epstein-Barr virus-encoded nuclear antigens (EBNA). Both polypeptide families 

5 are glycine-rich, contain Gly-Ala repeats that represent more than one third of the 
molecule, and display variation in the length of the repeat region between 
different isolates. The Gly-Ala repeat region of EBNA1 has been shown to 
function as a c/5-acting inhibitor of antigen processing and MHC class I- 
restricted antigen presentation (Levitskaya et aL, 1995). The fact that MHC class 

10 I knock-out mice are extremely suscepible to M tuberculosis underlines the 
importance of MHC class I antigen presentation in protection against 
tuberculosis. Therefore, it is possible that the PE/PPE protein family also play 
some role in inhibiting antigen presentation, allowing the bacillus to hide from 
the host's immune system. 

15 As such the novel and nonobvious PGRS polynucleotide from M bovis 

which is homolog to the M tuberculosis ORF Rv0746, and which is contained in 
the BAC clone N° X0175 (See Table 4 for SP6 and T7 end-sequences of clone 
n° X0175) of the I-XXXXM bovis BCG BAC DNA library is part of the present 
invention, as it represents a starting material in order to define specific probes or 

20 primers useful for detection of antigenic variability in mycobacterial strains, 
possible inhibition of antigen processing as well as to differentiate M 
tuberculosis fromM bovis BCG. 

Thus, a further object of the invention consists in a polynucleotide 
comprising the sequence SEQ ID N°4. 

25 Polynucleotides of interest have been defined by the inventors as useful 

detection tools in order to differentiate M tuberculosis from M bovis BCG. Such 
polynucleotides are contained in the 45 aminoacid length coding sequence that is 
present in M bovis BCG but absent from M tuberculosis. This polynucleotide 
has a sequence beginning (5'end) at the nucleotide at position nt 729 of the 

30 sequence SEQ ID N°4 and ending (3 'end) at the nucleotide in position nt 863 of 
the sequence SEQ ID N°4. 

Thus, part of the present invention is also a polynucleotide which is 
chosen among the following group of polynucleotides : 

a) a polynucleotide comprising at least 8 consecutive nucleotides of the 
35 nucleotide sequence SEQ ID N°5 ; 
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b) a polynucleotide which sequence is fully complementary to the sequence of 
the polynucleotide defined in a) ; 

c) a polynucleotide that hybridizes under stringent hybridization conditions with 
the polynucleotide defined in a) or with the polynucleotide defined in b). 

5 The stringent hybridization conditions for the purpose of defining the 

above disclosed polynucleotide are defined herein before in the specification. 

The invention also provides for a BAC-based Mycobacterium tuberculosis 
strain H37Rv genomic DNA libraiy that has been deposited in the Collection 
Nationale de Cultures de Microorganismes on November 19, 1997 under the 
10 accession number 1-1945. 

A further object of the invention consists in a recombinant BAC vector 
which is chosen among the group consisting of the recombinant BAC vectors 
belonging to the BAC-based DNA libraiy 1-1945. 

Generally, a recombinant BAC vector of interest may be chosen among 
15 the following set or group of BAC vectors contained in the BAC-based DNA 
library 1-1945 : 

RvlOl; Rvl02; Rvl03; Rvl04; Rvl05; Rvl06; Rvl07; Rvl08; Rvl09; RvlO; 

RvllO; Rvlll; Rvll2; Rvll3; Rvll4; Rvll5; Rvll6; Rvll7; Rvll8; Rvll9; 

Rvll; Rvl20; Rvl21; Rvl22; Rvl23; Rvl24; Rvl26; Rvl27; Rvl28; Rvl29; 
20 Rvl30; Rvl32; Rvl34; Rvl35; Rvl36; Rvl37; Rvl38; Rvl39; Rvl3; Rvl40; 

Rvl41; Rvl42; Rvl43; Rvl44; Rvl45; Rvl46; Rvl47; Rvl48; Rvl49; Rvl4; 

Rvl50; Rvl51; Rvl52; Rvl53; Rvl54; Rvl55; Rvl56; Rvl57; Rvl59; Rvl5; 

Rvl60; Rvl61; Rvl62; Rvl63; Rvl64; Rvl65; Rvl66; Rvl67; Rvl69; Rvl6; 

Rvl70; Rvl71; Rvl72; Rvl73; Rvl74; Rvl75; Rvl76; Rvl77; Rvl78; Rvl79; 
25 Rvl7; Rvl80; Rvl81; Rvl82; Rvl83; Rvl84; Rvl85; Rvl86; Rvl87; Rvl88; 

Rvl8; Rvl90; Rvl91; Rvl92; Rvl93; Rvl94; Rvl95; Rvl96; Rvl9; Rvl; Rv201; 

Rv204; Rv205; Rv207; Rv209; Rv20; Rv214; Rv215; Rv217; Rv218; Rv219; 

Rv21; Rv220; Rv221; Rv222; Rv223; Rv224; Rv225; Rv226; Rv227; Rv228; 

Rv229; Rv22; Rv230; Rv231; Rv232; Rv233; Rv234; Rv235; Rv237; Rv240; 
30 Rv241; Rv243; Rv244; Rv245; Rv246; Rv247; Rv249; Rv24; Rv251; Rv252; 

Rv253; Rv254; Rv255; Rv257; Rv258; Rv259; Rv25; Rv260; Rv261; Rv262; 

Rv263; Rv264; Rv265; Rv266; Rv267; Rv268; Rv269; Rv26; Rv270; Rv271; 

Rv272; Rv273; Rv274; Rv275; Rv276; Rv277; Rv278; Rv279; Rv27; Rv280; 

Rv281; Rv282; Rv283; Rv284; Rv285; Rv286; Rv287; Rv288; Rv289; Rv28; 
35 Rv290; Rv291; Rv292; Rv293; Rv294; Rv295; Rv296; Rv29; Rv2; Rv301; 
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Rv302; Rv303; Rv304; Rv306; Rv307; Rv308; Rv309; Rv30; Rv310; Rv311; 

Rv312; Rv313; Rv314; Rv315; Rv316; Rv317; Rv318; Rv319; Rv31; Rv32; 

Rv322; Rv327; Rv328; Rv329; Rv32; Rv330; Rv331; Rv333; Rv334; Rv335; 

Rv336; Rv337; Rv338; Rv339; Rv33; Rv340; Rv341; Rv343; Rv344; Rv346; 
5 Rv347; Rv348; Rv349; Rv34; Rv350; Rv351; Rv352; Rv353; Rv354; Rv355; 

Rv356; Rv357; Rv358; Rv359; Rv35; Rv360; Rv361; Rv363; Rv364; Rv365; 

Rv366; Rv367; Rv368; Rv369; Rv36; Rv370; Rv371; Rv373; Rv374; Rv375; 

Rv376; Rv377; Rv378; Rv379; Rv37; Rv381; Rv382; Rv383; Rv384; Rv385; 

Rv386; Rv387; Rv388; Rv389; Rv38; Rv390; Rv391; Rv392; Rv393; Rv396; 
10 Rv39; Rv3; Rv40; Rv412; Rv413; Rv414; Rv415; Rv416; Rv417; Rv418; Rv419; 

Rv41; Rv42; Rv43; Rv44; Rv45; Rv46; Rv47; Rv48; Rv49; Rv4; Rv50; Rv51; 

Rv52; Rv53; Rv54; Rv55; Rv56; Rv57; Rv58; Rv59; Rv5; Rv60; Rv61; Rv62; 

Rv63; Rv64; Rv65; Rv66; Rv67; Rv68; Rv69; Rv6; Rv70; Rv71; Rv72; Rv73; 

Rv74; Rv75; Rv76; Rv77; Rv78; Rv79; Rv7; Rv80; Rv81; Rv82; Rv83; Rv84; 
15 Rv85; Rv86; Rv87; Rv88; Rv89; Rv8; Rv90; Rv91; Rv92; Rv94; Rv95; Rv96; 

Rv9. 

The end sequences of the polynucleotide inserts of each of the above 
clones corresponding respectively to the sequences adjacent to the T7 promoter 
and to the Sp6 promoter on the BAC vector are shown in Table 3. 

20 It has been shown by the inventors that the minimal overlapping set of 

BAC vectors of the BAC-based DNA library 1-1945 contains 68 unique BAC 
clones and practically spans almost the whole H37Rv chromosome with the 
exception of a single gap of approximately 150 kb. 

More specifically, a recombinant BAC vector of interest is choosen among 

25 the following set or group of BAC vectors from the BAC-based DNA library I- 
1945, the location of which vector DNA inserts on the chromosome of M. 
tuberculosis is shown in Figure 3 : 

Rv234; Rv351; Rvl66; Rv35; Rv415; Rv404; Rv209; Rv272; Rv30; Rv228; 

Rv233; Rb38; Rv280; Rvl77; Rv48; Rv374; Rvl51; Rv238; Rvl56; Rv92; Rv3; 
30 Rv403; Rv322; Rv243; Rv330; Rv285; Rv233; Rv219; Rv416; Rv67; Rv222; 

Rvl49; Rv279; Rv87; Rv273; Rv266; Rv25; Rvl36; Rv414; Rvl3; Rv289; Rv60; 

Rvl04; Rv5; Rvl65; Rv215; Rv329; Rv240; Rvl9; Rv74; Rv411; Rvl67; Rv56; 

Rv80; Rvl64; Rv59; Rv313; Rv265; Rv308; Rv220; Rv258; Rv339; Rvl21; 

Rv419; Rv418; Rv45; Rv217; Rvl34; Rvl7; Rvl03; Rv21; Rv22; Rv2; Rv270; 
35 Rv267; Rvl74; Rv257; Rv44; Rv71; Rv7; Rv27; Rvl91; Rv230; Rvl28; Rv407; 
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Rvl06; Rv39; Rv255; Rv74; Rv355; Rv268; Rv58; Rvl73; Rv264; Rv417; 
Rv401; Rvl44; Rv302; Rv81; Rvl63; Rv281; Rv221; Rv420; Rvl75; Rv86; 
Rv412; Rv73; Rv269; Rv214; Rv287; Rv42; Rvl43. 

The polynucleotides disclosed in Table 3 may be used as probes in order 
5 to select a given clone of the BAC DNA library 1-1945 for further use. 

The invention also provides for a BAC-based Mycobacterium bovis strain 
Pasteur genomic DNA library that has been deposited in the Collection Nationale 
de Cultures de Microorganismes on XXXX XX, 1998 under the accession 
number I-XXXX. 

10 A further object of the invention consists in a recombinant BAC vector 

which is chosen among the group consisting of the recombinant BAC vectors 
belonging to the BAC-based DNA library I-XXXX. This DNA library contains 
approximately 1600 clones. The average insert size is estimated to be -80 kb. 

Generally, a recombinant BAC vector of interest may be chosen among 

15 the following set or group of BAC vectors contained in the BAC-based DNA 
library I-XXXX : 

X0001; X0002; X0003; X0004; X0006; X0007; X0008; X0009; X0010; X0012; 
X0013; X0014; X0015; X0016; X0017; X0018; X0019; X0020; X0021; X0175. 
The end sequences of the polynucleotide inserts of each of the above 
20 clones corresponding respectively to the sequences adjacent to the T7 promoter 
and to the Sp6 promoter on the BAC vector are shown in Table 4. 

The polynucleotides disclosed in Table 4 may be used as probes in order 
to select a given clone of the BAC DNA library I-XXXX for further use. 

Are also part of the invention the polynucleotide inserts that are contained 
25 in the above described BAC vectors, that are useful as primers or probes. 

These polynucleotides and nucleic acid fragments may be used as primers 
for use in amplification reactions, or as nucleic probes. 

PCR is described in the US patent N° 4,683,202. The amplified fragments 
may be identified by an agarose or a polyacrylamide gel electrophoresis, or by a 
30 capillary electrophoresis or alternatively by a chromatography technique (gel 
filtration, hydrophobic chromatography or ion exchange chromatography). The 
specificity of the amplification may be ensured by a molecular hybridization 
using, for example, one of the initial primers as nucleic probes. 

Amplified nucleotide fragments are used as probes in hybridization 
35 reactions in order to detect the presence of one polynucleotide according to the 
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present invention or in order to detect mutations in the genome of the given 
mycobacterium of interest, specifically a mycobacterium belonging to the 
Mycobacterium tuberculosis complex and more specifically Mycobacterium 
tuberculosis and Mycobacterium bovis BCG. 
5 Are also part of the present invention the amplified nucleic fragments 

(« amplicons ») defined herein above. 

These probes and amplicons may be radioactively or non-radioactively 
labeled, using for example enzymes or fluorescent compounds. 

Other techniques related to nucleic acid amplification may also be used 
10 and are generally preferred to the PCR technique. 

The Strand Displacement Amplification (SDA) technique (Walker et al., 
1992) is an isothermal amplification technique based on the ability of a 
restriction enzyme to cleave one of the strands at his recogntion site (which is 
under a hemiphosphorothioate form) and on the property of a DNA polymerase 
15 to initiate the synthesis of a new strand from the 3 'OH end generated by the 
restriction enzyme and on the property of this DNA polymerase to displace the 
previously synthesized strand being localized downstream. The SDA method 
comprises two main steps : 

a) The synthesis, in the presence of dCTP-alpha-S, of DNA molecules that are 
20 flanked by the restriction sites that may be cleaved by an appropriate enzyme. 

b) The exponential amplification of these DNA molecules modified as such, by 
ezyme cleavage, strand displacement and copying of the displaced strands. The 
steps of cleavage, strand displacement and copy are repeated a sufficient number 
of times in order to obtain an accurate sensitivity of the assay. 

25 The SDA technique was initially realized using the restriction 

endonuclease Hindi but is now generally practised with an endonuclease from 
Bacillus stearothermophilus (BSOBI) and a fragment of a DNA polymerase 
which is devoid of any S'-^'exonuclease activity isolated from Bacilllus 
cladotenax (exo- Bca) [=exo-minus-Bca]. Both enzymes are able to operate at 

30 60°C and the system is now optimized in order to allow the use of dUTP and the 
decontamination by UDG. When unsing this technique, as described by Spargo et 
al. in 1996, the doubling time of the target DNA is of 26 seconds and the 
amplification rate is of 10 10 after an incubation time of 15 min at 60°C. 
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The SDA amplification technique is more easy to perform than PCR (a 
single thennostated waterbath device is necessary) and is faster thant the other 
amplification methods. 

Thus, another object of the present invention consists in using the nucleic 
5 acid fragments according to the invention (primers) in a method of DNA or RNA 
amplification according to the SDA technique. For performing SDA, two pairs of 
primers are used : a pair of external primers (Bl, B2) consisting of a sequence 
specific for the target polynucleotide of interest and a pair of internal primers 
(SI, S2) consisting of a fusion oligonucleotide carrying a site that is recognized 
10 by a restriction endonuclease, for exemple the enzyme BSOBI. 

The operating conditions to perform SDA with such primers are described 
in Spargo et al, 1996. 

The polynucleotides of the invention and their above described fragments, 
especially the primers according to the invention, are useful as technical means 
15 for performing different target nucleic acid amplification methods such as : 

- TAS (Transcription-based Amplification System), described by Kwoh et al. in 
1989. 

- SR (Self-Sustained Sequence Replication), described by Guatelli et al.in 1990. 

- NASBA (Nucleic acid Sequence Based Amplification), described by Kievitis et 
20 al. in 1991. 

- TMA (Transcription Mediated Amplification). 

The polynucleotides according to the invention are also useful as technical 
means for performing methods for amplification or modification of a nucleic acid 
used as a probe , such as : 
25 - LCR (Ligase Chain Reaction), described by Landegren et al. in 1988 and 
improved by Barany et al. in 1991 who employ a thermostable ligase. 

- RCR (Repair Chain Reaction) described by Segev et al. in 1992. 

- CPR ( Cycling Probe Reaction), described by Duck et al. in 1990. 

- Q-beta replicase reaction, described by Miele et al. in 1983 and improved by 
30 Chu et al. in 1986, Lizardi et al. in 1988 and by Burg et al. and Stone et al. in 

1996. 

When the target polynucleotide to be detected is a RNA, for example a 
mRNA, a reverse transcriptase en2yme will be used before the amplification 
reaction in order to obtain a cDNA from the RNA contained in the biological 
35 sample. The generated cDNA is subsequently used as the nucleic acid target for 
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the primers or the probes used in an amplification process or a detection process 
according to the present invention. 

The non-labeled polynucleotides or oligonucleotides of the invention may 
be directly used as probes. Nevertheless, the polynucleotides or oligonucleotides 
5 are generally labeled with a radioactive element ( 32 P, 35 S, 3 H, 125 I) or by a non- 
isotopic molecule (for example, biotin, acetylaminofluorene, digoxigenin, 5- 
bromodesoxyuridin, fluorescein) in order to generate probes that are useful for 
numerous applications. 

Examples of non-radioactive labeling of nucleic acid fragments are 
10 described in the french patent N° FR-78 10975 or by Urdea et al. or Sanchez- 
Pescador et al., 1988. 

In the latter case, other labeling techniques may be also used such as those 
described in the french patents FR-2 422 956 and 2 518 755. The hybridization 
step may be performed in different ways (Matthews et al., 1988). The more 
15 general method consists of immobilizing the nucleic acid that has been extracted 
from the biological sample onto a substrate (nitrocellulose, nylon, polystyrene) 
and then to incubate, in defined conditions, the target nucleic acid with the probe. 
Subsequently to the hybridization step, the excess amount of the specific probe is 
discarded and the hybrid molecules formed are detected by an appropriate 
20 method (radioactivity, fluorescence or enzyme activity measurement). 

Advantageously, the probes according to the present invention may have 
structural characteristics such that they allow the signal amplification, such 
structural characteristics being, for example, branched DNA probes as those 
described by Urdea et al. in 1991 or in the European patent N° EP-0 225 807 
25 (Chiron). 

In another advantageous embodiment of the probes according to the 
present invention, the latters may be used as « capture probes », and are for this 
purpose immobilized on a substrate in order to capture the target nucleic acid 
contained in a biological sample. The captured target nucleic acid is subsequently 

30 detected with a second probe which recognizes a sequence of the target nucleic 
acid which is different from the sequence recognized by the capture probe. 

The oligonucleotide probes according to the present invention may also be 
used in a detection device comprising a matrix library of probes immobilized on a 
substrate, the sequence of each probe of a given length being localized in a shift 

35 of one or several bases, one from the other, each probe of the matrix library thus 
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being complementary to a distinct sequence of the target nucleic acid. Optionally, 
the substrate of the matrix may be a material able to act as an electron donor, the 
detection of the matrix poisitons in which an hybridization has occurred being 
subsequently determined by an electronic device. Such matrix libraries of probes 
5 and methods of specific detection of a targer nucleic acid is described in the 
European patent application N° EP-0 713 016 (Affymax technologies) and also in 
the US patent N° US-5,202,231 (Drmanac). 

Since almost the whole length of a mycobacterial chromososme is covered by 
a BAC-based genomic DNA libraries according to the present invention (i.e. 97% of 

10 the M tuberculosis chromosome is covered by the BAC library 1-1945), these DNA 
libraries will play an important role in a plurality of post-genomic applications, such 
as in mycobacterial gene expression studies where the canonical set of BACs could 
be used as a matrix for hybridization studies. Probing such matrices with cDNA 
probes prepared from total mRNA will uncover genetic loci induced or repressed 

15 under different physiological conditions (Chuang et al., 1993; Trieselmann et aL, 
1992). As such, the H37Rv BAC library represents a fundamental resource for 
present and future genomics investigations. 

The BAC vectors or the polynucleotide inserts contained therein may be 
directly used as probes, for example when immobilized on a substrate such as 

20 described herein before. 

The BAC vectors or their polynucleotide inserts may be directly asdorbed 
on a nitrocellulose membrane, at predetermined locations on which one or several 
polynucleotides to be tested are then put to hybridize therewith. 

Preferably, a collection of BAC vectors that spans the whole genome of 

25 the mycobacterium under testing will be immobilized, such as, for example, the 
set of 68 BAC vectors of the 1-1945 DNA library that is described elsewhere in 
the specification and shown in Figure 3. 

The immobilization and hybridization steps may be performed as 
described in the present Materials and Methods Section. 

30 As another illustrative embodiment of the use of the BAC vectors of the 

invention as polynucleotide probes, these vectors may be useful to perform a 
transcriptional activity analysis of mycobacteria growing in different 
environmental conditions, for example under conditions in which a stress 
response is expected, as it is the case at an elevated temperature, for example 

35 40°C. 
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In this specific embodiment of the invention, Genescreen membranes may 
be used to immobilize the restriction endonuclease digests (HindBl digests for the 
BAC DNA library 1-1945) of the BAC vectors by tranfer from a gel (Trieselmann 
etal., 1992). 

5 Alternatively, the BAC vectors may be immobilized for dot blot 

experiments as follows. First, the DNA concentration of each BAC clone is 
determined by hybridization of blots of clone DNAs and of a BAC vector 
concentration standard with a BAC vector specific DNA probe. Hybridization is 
quantified by the Betascope 603 blot analyzer (Betagen Corp.), which colects 

10 beta particles directly from the blot with high efficiency. Then, 0.5 ug of each 
clone DNA is incubated in 0.25 M NaOH and 10 mM EDTA at 65°C for 60 min 
to denature the DNA and degrade residual RNA contaminants. By using a 
manifold filtration system (21 by 21 wells), each clone DNA is blotted onto a 
GeneScreen Plus nylon membrane in the alkaline solution. After neutralization, 

15 the blots are baked at 85°C for 2 h under vacuum. Positive and negative controls 
are added when necessary. In order to perform this procedure, it may be referred 
to the article of Chuang et al. (1993). 

For RNA extractions, cells grown in a suitable volume of culture medium 
may, for example, be immediately mixed with an equal volume of crushed ice at - 

20 70°C and spun at 4°C in a 50 ml centrifugation tube. The cell pellet is then 
suspended in 0.6 ml of ice-cold buffer (10 mM KC1, 5 mM MgCl, 10 mM Tris; 
pH 7.4) and then immediately added to 0.6 ml of hot lysis buffer (0.4 M NaCl, 40 
mM EDTA, 1% beta-mercaptoethanol, 1% SDS, 20 mM Tris; pH 7.4) containing 
100 pi of water saturated phenol. This mixture is incubated in a boiling water 

25 bath for 40 s. The debris are removed by centrifugation. The supernatant is 
extracted with phenol-chloroform five times, ethanol precipitated, and dried. The 
dried RNA pellet is dissolved in water before use. 

Then labeled total cDNA may be prepared by the following method. The 
reaction mixture contains 15 ug of the previously prepared total RNA, 5 ug of 

30 pd(N 6 ) (random hexamers from Pharmacia Inc.), 0.5 mM dATP, 0.5 mM dGTP 
and 0.5mM DTTP, 5uM dCTP, 100 uCi of [oc- 32 P]dCTP (3,000 Ci/mmol), 50 
mM Tris-HCl (pH 8.3), 6 mM MgCl 2 , 40 mM Kcl, 0.5 U of avian myeloblastosis 
virus reverse transcriptase (Life Science Inc.) in a total volume of 50 pi. The 
reaction is allowed to continue overnight at room temperature. EDTA and NaOH 

35 are then added to final concentrations of 50 mM and 0.25 M, respectively, and 
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the mixture is incubated at 65°C for 30 min to degrade the RNA templates. The 
cDNA is then ready to use after neutralization by adding Hcl and Tris buffer. 

The hybridization step may be performed as described by Chuang et al. 
(1993) and briefly disclosed hereinafter. The DNA dot blot is hybridized to 32 P- 
5 labeled total cDNA in a solution containing 0.1% polyvinylpyrrolidone, 0.1% 
Ficoll, 0. 1% sodium Pp i5 0.1% bovine serum albumin, 0.5% SDS, 100 mM NaCl, 
and 0.1 mM sodium citrate, pH 7.2, at 65°C for 2 days and then washed with a 
solution containing 0.1% SDS, 100 mM NaCl, and 10 mM Na-citrate, pH 7.2. 
The same dot blot is used for hybridization with both control and experimental 
10 cDNAs, with an alkaline probe stripping procedure (soaked twice in 0.25M 
NaOH-0.75 M NaCl at room temperature, 30 min each, neutralized, and 
completely dried at 65°C for at least 30 min) between the two hybridizations. 
Quantification may be done with the Betascope 603 blot analyzer (Betagen 
Corp.). 

15 As it flows from the above technical teachings, another object of the 

invention consists in a method for detecting the presence of mycobateria in a 
biological sample comprising the steps of : 

a) bringing into contact the recombinant BAC vector or a purified polynucleotide 
according to the invention with a biological sample ; 

20 b) detecting the hybrid nucleic acid molecule formed between said purified 
polynucleotide and the nucleic acid molecules contained within the biological 
sample. 

The invention further deals with a method for detecting the presence of 
mycobacteria in a biological sample comprising the steps of : 
25 a) bringing into contact the recombinant BAC vector or a purified polynucleotide 
according to the invention that has been immobilized onto a substrate with a 
biological sample ; 

b) bringing into contact the hybrid nucleic acid molecule formed between said 
purified polynucleotide and the nucleic acid contained in the biological sample 

30 with a labeled recombinant BAC vector or a polynucleotide according to the 
invention, provided that said polynucleotide and polynucleotide of step a) have 
non-overlapping sequences. 

Another object of the invention consists in a method for detecting the 
presence of mycobacteria in a biological sample comprising the steps of : 
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a) bringing into contact the nucleic acid molecules contained in the biological 
sample with a pair of primers according to the invention; 

b) amplifying said nucleic acid molecules; 

c) detecting the nucleic acid fragments that have been amplified, for example by 
5 gel electrophoresis or with a labeled polynucleotide according to the invention. 

In one specific embodiment of the above detection and/or amplification 
methods, said methods comprise an additional step wherein before step a), the 
nucleic acid molecules of the biological sample have been made available to a 
hybridization reaction. 

10 In another specific embodiment of the above detection methods, said 

methods comprise an additional step, wherein, before the detection step, the 
nucleic acid molecules that are not hybridized with the immobilized purified 
polynucleotide are removed. 

Also part of the invention is a kit for detecting mycobacteria in a 

15 biological sample comprising : 

a) a recombinant BAC vector or a purified polynucleotide according to the 
invention; 

b) reagents necessary to perform a nucleic acid hybridization reaction. 

The invention also pertains to a kit for detecting a mycobacteria in a 
20 biological sample comprising : 

a) a recombinant BAC vector or a purified polynucleotide according to the 
invention that is immobilized onto a substrate; 

b) reagents necessary to perform a nucleic acid hybridization reaction; 

c) a purified polynucleotide according to the invention which is radioactively or 
25 non-radioactively labeled, provided that said polynucleotide and the 

polynucleotide of step a) have non-overlapping sequences. 

Moreover, the invention provides for a kit for detecting mycobacteria in a 
biological sample comprising : 
a) a pair of purified primers according to the invention; 
30 b) reagents necessary to perform a nucleic acid amplification reaction; 

c) optionally, a purified polynucleotide according to the invention useful as a 
probe. 

The invention embraces also a method for detecting the presence of a 
genomic DNA, a cDNA or a mRNA of mycobacteria in a biological sample, 
35 comprising the steps of : 
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a) bringing into contact the biological sample with a plurality of BAC vectors 
according to the invention or purified polynucleotides according to the invention, 
that are immobilized on a substrate; 

b) detecting the hybrid complexes formed. 

5 The invention also provides a kit for detecting the presence of genomic 

DNA, cDNA or mRNA of a mycobacterium in a biological sample, comprising : 

a) a substrate on which a plurality of BAC vectors according to the invention or 
purified polynucleotides according to the invention have been immobilized; 

b) optionally, the reagents necessary to perform the hybridization reaction. 

10 Additionally, the recombinant BAC vectors according to the invention and 

the polynucleotide inserts contained therein may be used for performing detection 
methods based on « molecular combing ». Said methods consist in methods for 
aligning macromolecules, especially DNA and are applied to processes for 
detecting, for measuring intramolecular distance, for separating and/or for 

15 assaying a macromolecule, especially DNA in a sample. 

These « molecular combing » methods are simple methods, where the 
triple line S/A/B (meniscus) resulting form the contact between a solvent A and 
the surface S and a medium B is caused to move on the said surface S, the said 
macromolecules (i.e. DNA) having a part, especially an end, anchored on the 

20 surface S, the other part, especially the other end, being in solution in the solvent 
A. These methods are particularly fully described in the PCT Application 
n° PCT/FR 95/00165 files on February 11, 1994 (Bensimon et al). 

When performing the « molecular combing » method with the recombinant 
BAC vectors according to the inventions or their polynucleotide inserts, the 

25 latters may be immobilized (« anchored ») on a suitable substrate and aligned as 
described in the PCT Application n° PCT/FR 95/00165, the whole teachings of 
this PCT Application being herien incorporated by reference. Then, 
polynucleotides to be tested, preferably under the form of radioactively or non 
radioactively labeled polynucleotides, that may consist of fragments of genomic 

30 DNA, cDNA etc. are brought into contact with the previously aligned 
polynucleotides according to the present invention and then their hybridization 
position on the aligned DNA molecules is determined using any suitable means 
including a microscope or a suitable camera device. 

Thus, the present invention is also directed to a method for the detection 

35 of the presence of a polynucleotide of mycobacterial origin in a biological sample 
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and/or for physical mapping of a polynucleotide on a genomic DNA, said method 
comprising : 

a) aligning at least one polynucleotide contained in a recombinant BAC vector 
according to the invention on the surface of a substrate; 
5 b) bringing into contact at least one polynucleotide to be tested with the substrate 
on which the at least one polynucleotide of step a) has been aligned; 
c) detecting the presence and/or the location of the tested polynucleotide on the at 
least one aligned polynucleotide of step a). 

The invention finally provides for a kit for performing the above method, 
10 comprising : 

a) a substrate whose surface has at least one polynucleotide contained in a 
recombinant BAC vector according to the invention; 

b) optionally, reagents necessary for labeling DNA; 

c) optionnally, reagents necessary for performing a hybridization reaction. 

15 In conclusion, it may be underlined that the alliance of such BAC-based 

approaches such as described in the present specification to the advances in 
comparative genomics by the availability of an increased number of complete 
genomes, and the rapid increase of well-characterized gene products in the public 
databases, will allow the one skilled in the art an exhaustive analysis of the 

20 mycobacterial genome. 

MATERIALS AND METHODS 

1. DNA-preparation. Preparation of M tuberculosis H37Rv DNA in agarose 
plugs was conducted as previously described (Canard et al., 1989; Philipp et aL, 

25 1996b). Plugs were stored in 0.2 M EDTA at 4°C and washed 3 times in 0.1% 
Triton X-100 buffer prior to use. 

2. BAC vector preparation. pBeloBACll was kindly provided by Dr. Shizuya, 
Department of Biology, California Institute of Technology (Pasadena, CA). The 
preparation followed the description of Woo et al., 1994 (Woo et al., 1994). 

30 3. Partial digestion with HintiJJL Partial digestion was carried out on plugs, 
each containing approximately 10 \x% of high molecular weight DNA, after three 
one hour equilibration steps in 50 ml of Hindm IX digestion buffer (Boehringer 
Mannheim, Mannheim, Germany) plus 0.1% Triton X-100. The buffer was then 
removed and replaced by Iml/plug of ice-cold HindSR enzyme buffer containing 

35 20 units of HindJH (Boehringer). After two hours incubation on ice, the plugs 
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were transferred to a 37°C water bath for 30 minutes. Digestions were stopped by 
adding 500 ul of 50 mM EDTA (pH 8.0). 

4. Size selection. The partially digested DNA was subjected to contour-clamped 
homogenous electric field (CHEF) electrophoresis on a 1% agarose gel using a 

5 BioRad DR HI apparatus (BioRad, Hercules, CA) in IX TAE buffer at 13°C, 
with a ramp from 3 to 15 seconds at 6 V/cm for 16 hours. Agarose slices from 25 
to 75 kb, 75 to 120 kb and 120 to 180 kb were excised from the gel and stored in 
TEat4°C. 

5. Ligation and transformation. Agarose-slices containing fractions from 25 to 
10 75 kb, 75 to 120 kb and 120 to 180 kb were melted at 65°C for 10 minutes and 

digested with Gelase (Epicentre Technologies, Madison, WI), using 1 unit per 
100 ul gel-slice. 25-100 ng of the size-selected DNA was then ligated to 10 ng of 
HindSL digested, dephosphorylated pBeloBACll in a 1:10 molar ratio using 10 
units of T4 DNA ligase (New England Biolabs, Beverly, MA) at 16°C for 20 

15 hours. Ligation mixtures were heated at 65°C for 15 minutes, then drop-dialysed 
against TE using Millipore VS 0.025 mM membranes (Millipore, Bedford, MA). 
Fresh electrocompetent E. coli DH10B cells (Sheng et al., 1995) were harvested 
from 200 ml of a mid-log (OD550=0 5) culture grown in SOB medium. Cells 
were washed three times in ice-cold water, and finally resuspended in ice-cold 

20 water to a cell density of 10H cells/ml (OD550=150). 1 ul of the ligation-mix 
was used for electroporation of 30 ul of electrocompetent DH10B E. coli using a 
Eurogentec Easyject Plus electroporator (Eurogentec, Seraing, Belgium), with 
settings of 2.5 kV, 25 uF, and 99 Q, in 2 mm wide electroporation cuvettes. After 
electroporation, cells were resuspended in 600 ul of SOC medium, allowed to 

25 recover for 45 minutes at 37°C with gentle shaking, and then plated on LB agar 
containing 12.5 ug/ml chloramphenicol (CM), 50 ug/ml X-gal, and 25 ug/ml 
IPTG. The plates were incubated overnight and recombinants (white colonies) 
were picked manually to 96 well plates. Each clone was inoculated 3 times (2 X 
200 ul and 1 X 100 ul of 2YT/12.5 ug/ml CM per clone) and incubated 

30 overnight. One of the microtiter plates, containing 100 ul culture per well, was 
maintained as a master plate at - 80°C after 100 ml of 80% glycerol were added 
to each well, while minipreps (Sambrook et al., 1989) were prepared from the 
remaining two plates to check for the presence of inserts. Clones containing 
inserts were then designated "Rv" clones, repicked from the master plate to a 

35 second set of plates for storage of the library at -80°C. 
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6. Preparation of DNA for sizing, direct sequencing and comparative 
genomics. A modified Birnboim and Doly protocol (Birnboim et al., 1979) was 
used for extraction of plasmid DNA for sequencing purposes. Each Rv clone was 
inoculated into a 50 ml Falcon polypropylene tube containing 40 ml of 2YT 
5 medium with 12.5 pg/ml of CM and grown overnight at 37°C with shaking. Cells 
were harvested by centrifugation and stored at -20°C. The frozen pellet was 
resuspended in 4 ml of Solution A (50 mM glucose, 10 mM EDTA, 25 mM Tris, 
pH 8.0) and 4 ml of freshly prepared solution B (0.2 M NaOH, 0.2% SDS) was 
then added. The solution was gently mixed and kept at room temperature for 5 

10 minutes before adding 4 ml of ice-cold solution C (3M Sodium Acetate, pH 4.7). 
Tubes were kept on ice for 15 min, and centrifuged at 10,000 rpm for 15 min. 
After isopropanol precipitation, the DNA pellet was dissolved in 600 pi RNase 
solution (15 mM Tris HC1 pH 8.0, 10 pg/ml RNase A). After 30 minutes at 37°C 
the DNA solution was extracted with chloroform:isoamylalcohol (24:1) and 

15 precipitated from the aqueous phase using isopropanol. The DNA pellet was then 
rinsed with 70% ethanol, air-dried and dissolved in 30 pi distilled water. In 
general, DNA prepared by this method was clean and concentrated enough to 
give good quality results by automatic sequencing (at least 300 bp of sequence). 
For a few DNA preparations, an additional polyethylene glycol (PEG) 

20 precipitation step was necessary, which was performed as follows. The 30 pi of 
DNA solution were diluted to 64pl, mixed gently and precipitated using 16 pi 
4M NaCl and 80 pi of 13% PEG 8000. After 30 min on ice the tubes were 
centrifuged at 4°C, the pellet carefully rinsed with 70% ethanol, air-dried and 
diluted in 20 pi of distilled water. 

25 7. Sizing of inserts. Insert sizes were determined by pulsed-field gel 
electrophoresis (PFGE) after cleavage with Dral (Promega). 100-200 ng of DNA 
was Dral-cleaved in 20 pi total reaction volume, following the manufacturer's 
recommendations, then loaded onto a 1% agarose gel and migrated using a pulse 
of 4 s for 15 h at 6.25 V/cm at 10°C on an LKB-Pharmacia CHEF apparatus. 

30 Mid-range and low-range PFGE markers (New England Biolabs) were used as 
size standards. Insert sizes were estimated after ethidium bromide staining of 
gels. 

8. Direct sequencing. For each sequencing reaction 7 pi BAC DNA (300- 
500ng), 2 pi primer (2 pM), 8 pi reaction mix of the Taq DyeDeoxy Terminator 
35 cycle sequencing kit (Applied Biosystems) and 3 pi distilled water were used. 
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After 26 cycles (96°C for 30 sec; 56°C for 15 sec; 60°C for 4 min) in a 
thermocycler (MJ-research Inc., Watertown, MA) DNA was precipitated using 
70 pi of 70% ethanol/0.5 mM MgCl2, centrifiiged, rinsed with 70% ethanol, 
dried and dissolved in 2 pi of formanride/EDTA buffer. SP6 and T7 samples of 
5 32 BAC clones were loaded onto 64 lane, 6% polyacrylamide gels and 
electrophoresis was performed on a Model 3 73 A automatic DNA sequencer 
(Applied Biosy stems) for 12 to 16 hours. The sequences of oligonucleotides used 
as primers are shown in Table 1. 

9. DOP-PCR. As an alternate procedure we used partially degenerate 
10 oligonucleotides in combination with vector-specific (SP6 or T7) primers to 

amplify insert ends of BAC clones, following a previously published protocol for 
PI clones (Liu et al., 1995). The degenerate primers Deg2, Deg3, Deg4, Deg6 
(Table 1) gave the best results for selected amplification of insert termini. 

15 Table 1: Primers used for PCRs and sequencing 

Vector specific Primers for POP PCR- first amplification step: 
SP6-BAC1: AGT TAG CTC ACT CAT TAG GCA 
T7-BAC1 : GGA TGT GCT GCA AGG CGA TTA 

Vector specific Primers (direct sequencing, nested primer for second PCR step) 
20 SP6 Mid: AAA CAG CTA TGA CCA TGA TTA CGC CAA 
T7-Belo2: TCC TCT AGA GTC GAC CTG CAG GCA 
Degenerate Primers: 

Deg2: TCT AGA NNN NNN TCC GGC 
Deg3 : TCT AGA NNN NNN GGG CCC 
25 Deg4: CGT TTA AAN NNN NWA GGC CG 
Deg6: GGT ACT AGT NNN NNW TCC GGC 

Primers used for the amplification of M bovis DNA in polymorphic 
chromosomal region of Rv58 : 
Primer 1: ACG ACC TCA TAT TCC GAA TCC C 
30 Primer 2: GCA TCT GTT GAG TAC GCA CTT CC 

10. Screening by pooled PCR. To identify particular clones in the library which 
could not be detected by random end-sequencing of the 400 BAC clones, PCR- 
screening of DNA pools was performed. Primers were designed for regions of the 

35 chromosome where no BAC coverage was appearent using cosmid-or H37Rv 
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whole genome shotgun sequences. Primers were designed to amplify 
approximately 400-500 bp. Ninety-six-well plates containing 200 |il 
2YT/12.5 ]ng/ml CM per well were inoculated with 5 pi of -80°C glycerol stock 
cultures each from the master plates and incubated overnight. The 96 clones of 
5 each plate were pooled by taking 20 jil of culture from each well and this 
procedure was repeated for 31 plates. Pooled cultures were centrifuged, the 
pellets were resuspended in sterile water, boiled for 5 minutes, centrifuged and 
the supematants kept for PCRs. As an initial screening step, the 31 pools of a 
total of 2976 BACs, representing about two thirds of the library were tested for 

10 the presence of a specific clone using appropriate PCR primers. PCR was 
performed using 10 pi of supernatant, 5 pi of assay buffer (100 mM b- 
mercaptoethanol, 600 mM Tris HC1 (pH 8.8), 20 mM MgCl2, 170 mM 
(NH4) 2 S04), 5 pi of Dimethylsulfoxide (DMSO), 5 pi of dNTPs (20 mM), 5 pi 
of water, 10 pi primer (2 pM), 10 pi inverse primer (2 pM) and 0.2 units ofTaq 

15 DNA polymerase (Boehringer). 32 cycles of PCR (95°C for 30 s, 55°C for 1 min 
30 s, 72°C for 2 min) were performed after an initial denaturation at 95°C for 
1 min. An extension step at 72 °C for 5 min finished the PCR. If a pool of 96 
clones yielded an appropriate PCR product (Fig. 1A), subpools were made to 
identify the specific clone. Subpools representative for lane A of a 96 well plate 

20 were made by pooling clones 1 to 12 from lane A into a separate tube. Subpools 
for lanes B to H were made in the same way. In addition, subpools of each of the 
12 rows (containing 8 clones each) were made, so that for one 96 well plate, 20 
subpools were obtained. PCR with these 20 subpools identified the specific clone 
(Fig. IB, lower gel portion). If more than one specific clone was present among 

25 the 96 clones of one plate (Fig. IB, upper gel portion), additional PCR reactions 
had to be performed with the possible candidates (data not shown). 
11. Genomic comparisons. DNA from the BAC clone Rv58 was digested with 
the restriction endonucleases EcoBl and PvuU, and resolved by agarose gel 
electrophoresis at low voltage overnight (1.5 V/cm). DNA was transferred via the 

30 method of Southern to nitrocellulose membranes (Hybond C extra, Amersham) 
following standard protocols (Sambrook et al., 1989), then fixed to the 
membranes at 80°C for 2 hours. The blot was hybridized with 32 P labelled total 
genomic DNA fromM tuberculosis H37Rv, M bovis type strain (ATCC 19210) 
or M bovis BCG Pasteur. Hybridization was performed at 37°C overnight in 
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1996b). Results were interpreted from the autoradiograms. 
12. Computer analysis. Sequence data from the automated sequencer ABI373A 
were transferred as binary data to a Digital Alpha 200 station or Sun SparcII 
5 station and analysed using TED, a sequence analysis program from the Staden 
software package (Dear et al. 5 1991). Proof-read sequences were compared using 
the BLAST programs (Altschul et al, 1990) to the M tuberculosis H37Rv 
sequence databases of the Sanger Centre, containing the collected cosmid 
sequences (TB.dbs) and whole-genome shotgun reads (TBshotgunall.dbs) 

10 (http://www.sanger.ac.uk/). In addition, local databases containing 1520 cosmid 
end-sequences and the accumulating BAC end-sequences were used to determine 
the exact location of end-sequenced BACs on the physical and genetic map. 
MycDB (Bergh et al., 1994) and public databases (EMBL, Genbank) were also 
used to compare new sequences, but to a lesser extent. The organization of the 

15 open reading frames (ORFs) in the polymorphic region of clone Rv58 was 
determined using the DIANA software established at the Sanger Centre. 

EXAMPLES 

Example 1 : Construction of a pBeloBACll library of M tuberculosis 
20 H37Rv. 

Partial HindBl fragments of H37Rv DNA in the size range of 25 to 180 kb 
were ligated into pBeloBACll and electroporated into strain E. coli DH10B. 
While cloning of fractions I (25 to 75 kb) and II (75 to 120 kb) gave 
approximately 4 x 10 4 transformants (white colonies), cloning of fraction III (120 

25 to 180 kb) repeatedly resulted in empty clones. Parallel cloning experiments 
using partial HinSSSL digests of human DNA resulted in stable inserts for all three 
fractions (data not shown), suggesting that the maximum size of large inserts in 
BAC clones is strongly dependent on the source of the DNA. Analysis of the 
clones for the presence of inserts revealed that 70 % of the clones had an insert of 

30 the appropriate size while the remaining 30% of white colonies represented 
empty or lacZ -mutated clones. Size determination of randomly selected, Dral- 
cleaved BACs via PFGE showed that the insert sizes ranged for the majority of 
the clones between 40 kb and 100 kb with an average size of 70 kb. Clones with 
inserts of appropriate size were designated with "Rv" numbers, recultured and 

35 stored at -80°C for further use. 
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Example 2 : Direct DNA sequence analysis of BACs. 

To characterize the BAG clones, they were systematically subjected to 
insert termini sequencing. Two approaches, direct sequencing of BAC DNA and 
PCR with degenerate oligonucleotide primers (DOP), adapted to the high G+C 
5 content of mycobacterial DNA, were used. In a first screening phase, 50 BAC 
clones designated Rvl to Rv50 were analysed using both methods in parallel 
Except for two clones, where the sequences diverged significantly, the sequences 
obtained by the two methods only differed in length. Sequences obtained directly 
were on average about 350 bp long and for 95% of the clones both the SP6 and 

10 T7 end-sequences were obtained at the first attempt. Sequences obtained by 
DOP-PCR were mostly shorter than 300 bp. For 40% of the BACs we obtained 
only very short amplicons of 50 to 100 base pairs from one end. In two cases the 
sequence obtained with the DOP-PCR differed from the sequences obtained by 
direct sequencing, and in these cases E.coli or vector sequences were amplified 

15 (data not shown). Taking the advantages and disadvantages of both methods into 
account, we decided to use direct termini sequencing for the systematic 
determination of the SP6 and T7 end-sequences. 
Example 3 : Representativity of the library. 

After having determined the end-sequences of 400 BACs a certain 

20 redundancy was seen. The majority of clones were represented at least 3 to 4 
times. Maximum redundancy was seen in the vicinity of the unique rrn operon, 
as 2.5 % of the clones carried identical fragments that bridge the cosmids Y50 
and Y130 (Fig. 3, approximate position at 1440 kb). The majority of clones with 
identical inserts appeared as two variants, corresponding to both possible 

25 orientations of the HindHl fragment in pBeloBACll. This suggests that the 
redundancy was not the result of amplification during library construction, but 
due to the limited number of possible combinations of partial HindSll fragments 
in the given size-range of 25 to 120 kb. To detect rare BAC clones, a pooled PCR 
protocol was used. Primers were designed on the basis of the existing cosmid 

30 sequences and used to screen 31 pools of 96 BAC clones. When positive PCR 
products of the correct size were obtained, smaller subpools (of 8 or 12 clones 
each) of the corresponding pool were subsequently used to identify the 
corresponding clone (Figs. 1A and IB). With this approach 20 additional BACs 
(Rv401-Rv420) were found for the regions where no BACs were found with the 

35 initial systematic sequencing approach. The end-sequences of these BACs 
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(Rv40 1-420) were determined by direct sequencing, which confirmed the 
predicted location of the clones on the chromosome. A 97% coverage of the 
genome of H37Rv with BAC clones was obtained. Only one region of - 150 kb 
was apparently not represented in the BAC library as screening of all pools with 

5 several sets of specific primers did not reveal the corresponding clone. This was 
probably due to the fact that HindJR fragments of mycobacterial DNA larger than 
110 kb are very difficult to establish in E. coli and that a HindJR fragment of 
-120 kb is present in this region of the chromosome (data not shown). 
Example 4 : Establishing a BAC map. 

10 Using all end-sequence and shotgun-sequence data from the H37Rv 

genome sequencing project, most of the BAC clones could then be localized by 
sequence comparison on the integrated map of the chromosome of M 
tuberculosis strain H37Rv (Philipp et al., 1996b) and an ordered physical map of 
the BAC-clones was established. PCR with primers from the termini sequences 

15 of selected BACs were used for chromosomal walking and confirmation of 
overlapping BACs (data not shown). The correct order of BACs on the map was 
also confirmed more recently, using 40,000 whole genome shotgun reads 
established at the Sanger Centre. In addition, pulsed-field gel electrophoresis of 
Dral digests of selected BACs was performed (Fig. 2) in order to see if the 

20 approximate fragment size and the presence or absence of Dral cleavage sites in 
the insert were consistent with the location of the BACs on the physical map 
(Fig. 3). Comparison of the sequence-based BAC-map with the physical and 
genetic map, established by PFGE and hybridization experiments (Philipp et al., 
1996b), showed that the two maps were in good agreement. The positions of 8 

25 genetic markers previously shown on the physical and genetic map were directly 
confirmed by BAC-end-sequence data (Table 2, Fig. 3). The position of 43 from 
47 Y-clones (91%) shown on the physical and genetic map, which were later 
shotgun sequenced, was confirmed by the BAC end-sequences and shotgun 
sequence data. Four clones (Y63, Y180, Y251, and Y253) were located to 

30 different positions than previously thought and this was found to be due to book 
keeping errors or to chimeric inserts. Their present approximate location relative 
to the oriC is shown in Figure 3: Y63 at 380 kb, Y63A at 2300 kb, Y180 at 
2160 kb, Y251 at 100 kb, and Y253 at 2700 kb. A total of 48 BACs, covering 
regions of the chromosome, not represented by cosmids were then shotgun 

35 sequenced (Cole et al., 1997), and these are squared in Fig. 3. No chimeric BACs 



WO 99/54487 



35 



PCI7IB99/00740 



were found, which is consistent with the observations of other research groups 
for other BAC libraries (Cai et al, 1995; Zimmer et al., 1997). The absence of 
chimeric BACs was of particular importance for the correct assembly of the M. 
tuberculosis H37Rv sequence. The exact position of the BAC termini sequences 
5 on the chromosome will be available via the world wide web 
(http://www.pasteur.fr/MycDB). 

Table 2 : Identities of genetic markers previously shown on the integrated and 
genetic map of H37Rv (Phlipp et al., 1996b) wich showed perfect sequence 
10 homology with BAC ens sequences. 



Locus 



BAC 
end 
sequence 



Description of 
genetic marker 



Organism 



GenBank 
Accession 



apa 



dnaJ, dnaK Rvl64T7 

fop-A Rvl36T7 

polA Rv401T7 

ponA Rv273T7 

pstC Rvl03T7 



recA 
wag9 



Rvl63SP6 Secreted 

alanine-proline-rich antigen 
DnaJ lisp 

Fibronectin binding protein 
DNA polymerase I 
Penicillin binding protein 
Putative 
phosphate transport receptor 
Rv4 15SP6 Homologous recombination 
Rv35SP6 35-kDa antigen 



M tuberculosis 

M. leprae 

M tuberculosis 

M tuberculosis 

M leprae 

M tuberculosis 

M tuberculosis 
M tuberculosis 



X80268 

M95576 

M27016 

LI 1920 

S82044 

Z48057 

X58485 
M69187 



Example 5 : Repetitive end-sequences. 

Repetitive sequences can seriously confound mapping and sequence 
15 assembly. In the case of the BAC end-sequences, no particular problems with 
repetitive sequences were observed. Although nine clones with one end in an 
IS/057 (Collins et al., 1991) sequence were identified, it was possible to 
correctly locate their position on the map using the sequence of the second 
terminus. Moreover, these BACs were used to determine the exact locations of 
20 IS1081 sequences on the map. Five copies of this insertion sequence, which 
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harbors a HindHl cleavage site, were mapped on the previous physical and 
genetic map. In contrast, BAC end-sequence data revealed an additional copy of 
IS/057 on the M tuberculosis H37Rv chromosome. The additional copy was 
identified by six clones (Rv27, Rvll8, Rvl42, Rvl60, Rvl90, Rv371) which 
5 harbored an identical fragment linking Y50 to 1364 (Fig. 3, at - 1380 kb). This 
copy of IS 1 081 was not found by previous hybridization experiments probably 
because it is located near another copy of IS/057, localized on the same Dral 
fragment Z7 and Asnl fragment U (Fig. 3, at ~ 1140 kb). Furthermore, the 
position of a copy of IS 108 J previously shown in Dral fragment Yl (Fig. 3, at 

10 - 1840 kb) had to be changed to the region of Y349 (Fig. 3, at - 3340 kb) 
according to the end-sequences of BAC Rv223. The positions of the four other 
IS/ 081 copies were confirmed by the sequence data and therefore remained 
unchanged. In total 6 copies of IS/05/ were identified in the H37Rv genome in 
agreement with the findings of others (Collins et al., 1991). 

15 In addition, a sequence of 1 165 bp in length containing a HindlR site was 

found in two copies in the genome of H37Rv in different regions. The end- 
sequences of BAC clones Rv48 and Rv374, covering cosmid Y164, as well as 
Rv419 and Rv45, that cover cosmid Y92, had perfect identity with the 
corresponding parts of this 1 165 bp sequence (Fig. 3, at ~ 3480 kb and ~ 900 kb). 

20 Analysis of the sequence did not reveal any homology with insertion sequences 
or other repetitive elements. However, as each of the two locations showed 
appropriate BAC coverage, chimerism of the sequenced cosmids Y164 and Y92 
can be ruled out as the probable cause. 
Example 6 : Using BAC clones in comparative genomics. 

25 The minimal overlapping set of BAC clones represents a powerful tool for 

comparative genomics. For example, with each BAC clone containing on average 
an insert of 70 kb, it should be possible to cover a 1Mb section of the 
chromosome with 15 BAC clones. Restriction digests of overlapping clones can 
then be blotted to membranes, and probed with radiolabeled total genomic DNA 

30 from, for example, M bovis BCG Pasteur. Restriction fragments that fail to 
hybridize with the M bovis BCG Pasteur DNA must be absent from its genome, 
hence identifying polymorphic regions between M bovis BCG Pasteur and M 
tuberculosis H37Rv. The results of such an analysis with clone Rv58 (Fig. 3, at 
-1680 kb) are shown here. This clone covers a previously described polymorphic 

35 genomic region between M tuberculosis and M. bovis BCG strains (Philipp et 
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al., 1996a). EcoBl and PvwII digests from clone Rv58, fixed on nitrocellulose 
membranes, were hybridized with 32?-\abe\led total genomic DNA from M. 
tuberculosis H37Rv, M. bovis (ATCC 19120), and M bovis BCG Pasteur. 
Figures 4A and 4B present the results of this analysis, where it is clear that 

5 several restriction fragments from clone Rv58 failed to hybridize with genomic 
DNA from either M. bovis orM bovis BCG Pasteur. On the basis of the various 
missing restriction fragments, a restriction map of the polymorphic region was 
established and compared to the H37Rv sequence data. The localization of the 
polymorphism could therefore be estimated, and appropriate oligonucleotide 

10 primers (Table 1) were selected for the amplification and sequencing of the 
corresponding region inM bovis. The alignment of M bovis andM tuberculosis 
H37Rv sequences showed that 12,732 bp were absent from the chromosomal 
region of the M bovis type strain and M. bovis BCG Pasteur strain. The GfC 
content of the polymorphic region is 62.3 mol%, which is the same as the average 

15 genome G+C content of the M tuberculosis genome, hence indicating that this 
region is not a prophage or other such insertion. Subsequent PCR studies 
revealed that this segment was also absent from the Danish, Russian, and Glaxo 
substrains of M bovis BCG, suggesting that this polymorphism can be used to 
distinguish M bovis fromM tuberculosis. Analysis of this sequence showed that 

20 11 putative open reading frames (ORFs) are present in M. tuberculosis, 
corresponding to ORFs MTCY277.28 to MTCY277.38 / accession number 
Z79701 -EMBL Nucleotide Sequence Data Library (Fig. 5). FASTA searches 
against the protein and nucleic acid databases revealed that the genes of this 
region may be involved in polysaccharide biosynthesis. Among these putative 

25 genes, the highest score was seen with ORF 6 (MTCY277.33), whose putative 
product shows a 51.9% identity with GDP-D-Mannose dehydratase from 
Pseudomonas aeruginosa (accession number U 18320 - EMBL Nucleotide 
Sequence Data Library) in a 320 amino acid overlap. The novel M bovis 
sequence of the polymorphic region was deposited under accession number 

30 AJ003 103 in the EMBL Nucleotide Sequence Data Library. 

As it appears from the teachings of the specification, the invention is not 
limited in scope to one or several of the above detailed embodiments; the present 
invention also embraces all the alternatives that can be performed by one skilled 
in the same technical field, without deviating from the subject or from the scope 

35 of the instant invention. 
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Table 3 : End-sequences of the polynucleotide inserts cloned in the named recombinant 

BAC vectors contained in the 1-1945 M. tuberculosis H37Rv genomic DNA library. 

RvXXXSP6 corresponds to the SP6 end-sequence of the clone RvXXX. 

RvXXXT7 corresponds to the T7 end-sequence of the clone RvXXX. 

RvXXXIS 1081 corresponds to a region located close to a copy of the IS1081 repetitive 

sequence (Insertion element). 

The character « - » denotes an uncertain base residue. 

Clone RvlOl 

:Rvl01SP6. seq: :::::::::: : '• : 
AM'ACTCAA.GCTTGCCCAGCCGTCGATGACAAGAAATATGTCCGCAAAAGACTCAGCGGCCGACTTTGCTCGCAGCTG 

GCGGTACCGCGCCACCGATTCTATGCCGTGGTCGCGGAAAAATGCCTCCCGAAA.TCGCACGGCCGACTCCAGTTCGGC 

GAGCATCCGCGATGCCAGCTGCGGCTGCGCCCTGCCGGCCACGGCACCCACATGCGGCAGTTCGTCCACCTGGGCCAG 

CGCCCCGCCGCCGAATTCCAAACAATAGAACTGCACCCGGCCCGCATCGTGGGTAACAGCCAACGCCATGATCAGCGT 

CCGCAGCGCGGTTGACTTGCCCGTTTGCGGTGCACCTACGAACGCGACATTGCCTGCGGCCCCGGACAAGTCGATCGT 

GCGCGGCACCCGTGACTGCTCTAACGGGCGATTGAAATTCCGAT 
::::::::: Rvl01T7 . seq: ::::::::::::: 

CCACCCGTGTAATTTGGGATGGGCAAAAA.GGCGAAGCACCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGGGCGG 
TTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACCTCGCGTCGCCCTCCGACCGCGAACATTCGGGG 
ATGGCAGCAACCTGCTGGCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCGCCCGGGCGGCTAC 
ACTCTGAAACGCGATGACCATCGATGTGTGGATGCAGCATCCCGACGCAACGGTTCCTACACCGCGATATGTTCGCCT 

CGCTGCCCCGGTGGACCGGT 
Clone Rvl02 

::::::::::::: :Rvl02SP6.seq: ::::::::::::: 

AATACTCAAGCTTTCCGCCGATACCCGCCATGTCGCGCACATCGAGGACTTCTGGGGGGATCCGCTGACAGCGGCGGG 
ATCCCAAAGTGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGTCGGTAACAACGAAACCGAAGCGTATGACTC 
GGTCCACGCGGTGCGGCACATGGTGGACACCACACCGCCACCGCACGGGGTGAAGGCCTATGTCACCGGTCCGGCAGC 
ACTCAATGCCGACCAGGCCGAGGGCGGAGACAAAAGTATCGCTAAGGTCACCGCGATCACCAACATGGTGATCGCAGC 

AATGTTGCTAGTGATCTATCGCTCCGTAATTACCGCGGTTCT 



:::::: Rvl02T7 . seq: ::::::::::::: 

GTGCCGTTCCAACCCGAATTGGCTTTCGGCGCCATCGGTGAGGACGGCGTGCGGGTGCTCAACGACGACGTCGTCCGC 
GGGACACACCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTACAACGCCGCGCGGAACGC 
TTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCG 
ACGGCCAAGGCGGCGTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCAGAC 

GACATCGTGGCGAGATTCGCCGGGTACGCCGATGAGGTGGT 
Clone Rvl03 

::::::: Rvl03SP6 . seq :::::::::::::: 

AATACTCAAGCTTTCGGCGGAAACGC^CACATTGCGAATATTGATGACAAAATAAAAATCATTGA^ 
CAGGCCGATCAAGCCTTCGCCGAGCGAAATTCCAATCAAGAGGCCGAAGCCCGT 

TTCCGTCATTATCAGCCAAAATAACTGCTCTCGGGTTACACCCAAACAGCGCAATATGGCGAAAAACGGTCGCCGTTG 
CACGACATTAAATGTCACGGTATTGTAGATTAAAAAGATACCCAC 

TGCTCCCGAAACCTGGGGGTGTGCCTGCTCTGTATGCACGGCAT^ 

CAGCCACGTGTCCATCATAGNGGGTGAACCCCGGCCAAGGGCGACGGCACGCCAAGTTCGCCGACCGTTAACCTAGTG 
CTGTTAGCTTCATTTGCTGCGATCAAAACAGCTGGTCGGCCGTTAGGAACTGAATTGAAACTCAACCGATTTGGTGCC 
GCCGTAGGTGTCCTGGCTGCGGGTGCGCTGGTGTTGTCCGCGTGTGGTAACGACGACAATGTGACCGGGGGAGGTGCA 
ACCACTGGCCAGGCGTCGGCAAAGGTCGATTGCGGGGGGAAGAAGACACTCAAAGCCAGTGGGT 
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Clone Rvl04 

• • • : ; Rvl04SP6 . seq: :::::::::::: „„ 

ATACTCAAGCTTTGCC(^CGAGCGGGCGATG 

rGCGGACGTCTGCTCGATTCCGATCACGTCGGCGCTCGCATCGAGCATGGCGCCGGCGACGGCTAGCAGCGATCCGCC 
GCGGGTGTACTGGGTGTCGAATGATTCGTGGGGTGCGTAGGCGTCGCTGCAA^ 

Stcgcgtcgacaactccgggtgagtggaatagcacttgccgat^ 

ATA 

•: Rvl04T7 . seg: :::::::: : :s : „ 

TCCTMGTCCCTGCCGAGOWGTGATCGAACGCGGTGACAGATTTGTCTATCCTGGACCT^ 

ctccaggSttcggcaaaatcggtaagagcctgaa^ttc 

ATATACG^TTCGGGTTTMGAGATGTCGATGGGGCCGCTGGAGG 
CGCGTACCGTTTTCTGCAGCGGGTGTGGCGCTTGGTCG 

Clone Rvl05 

:Rvl05SP6.seq: : : : : : : : : '• 2 J • 

ATACTci^GCTTGATTCCGCCGAAACCGACCGTGAGCACCCCGCCAGCCACCACGCTCGGGTCGGGCGCCGGGCCCGG 

G^CCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGCTGCGCTACGTCTAACCATTC 

GAGCTACATCAGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCCAGGTCGAAGTCTATACCGATATGCGCATCCGCAGC 

CGCCACCCTGGAGAACAGAACGATGCCCTACTAATGCTTGTCTGGCGGGGCC 
GGTACGCTTCGGTCGCAGTCTGCGAGT 

?Sgttgctcaccggaatccaaccggtagaaggtcggcgagcgctcggcattggtcatcg 
ggtSSgccctcgggtccggccagcactccgcaggcttcgtcggggtggtcgc^cgcgcatgggccacc^tcgcat 

ccgggaaacatgtcacggtaggtcggtattccggctaccggctga 

Clone Rvl06 

ggcgtcaacggtctcggScccSgt^ 
gcggc 

GGCTNGCGtAcCCG^^^ 

Clone Rvl07 
cctaatntcgcgcJc^ 

GCC^CGTCGTTGTGTA^ 

ItStaStcagcccttcacattgcaacnaac 

CTTGGTTCNGGTTTGACATTGCCGCGCATGTNTGCCCAGCTTTGCCGGCTCCCCTTA 
Clone Rvl08 

TGAATTTCCCGATCCCACAATCTCGCT 
GCCGATCGACATCCCGGCCTTCNCCCTTTAACGG 
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Clone Rvl09 

: : : : :Rvl09SP6. seq: :::::::::::: 

AACAGCTATGAC»TGNTTACGCC^^ 

ACCTGGTTCATGAACTGGAAGCAGCGCANCGCTTCCTTTTCGGCCGCAACATGAGCCAGCCTCTCGTCCGCGGTCNGG 
TGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAACCAGCTTCCATATCCCGCGACNAACNACNCC 
AGTCCGCTACGTAACCCCTCCGCGACTGTCCATGGACAACAGCGCGTTCTCCACCGACCGGGCCCGGGTGTGGGGTGT 
TTCGGCGACCGGCAGCCAGGTGGTCCACACTGCCGACGGGCGCCGCGAGCCGTTCACCGACCAAGCCGCCGAACAAGT 
CCGCCCGATCGCATACTCCAACCGGTTGCGGTACTGCAGGTCAGCTGGCGTACCTCCTCNTCNCGCTCGGCGAAGTCT 

TGCTCCANCACGTCGCAGAACGGCAAGGAACACGTTCA 
::::::: Rvl09T7 . seq: :::::::::::: 

GACCGNNCCATGTTTCCACAATGTGGTGCCAGTNCGGNGGCTACGTGCCATCNANACACTGGCGCAGGCTATCGCACC 
CGTTATCNGCTACGAACAAATCNCGGTATGCGTTCTTTANCATGAGTCGGCGACCGNCGATCATGGTCGACACCCACG 
ACNGAAATACGCAGATCGCCNTCNAGCNTGTGTGCCGCGGATTATCANGACTGACCTCCTGGCTGACCGGNNTGTNTG 
GTCGCGATGCCTGGCGCCCGGCCGGCGTGNTCGTGGTCGGCTCGGATAGCGAAGTCAGCTAATTCTCGTGGCAGCTCG 
AAAGGGTCCTGCCGGTGCCGGTCTTTGCGCAAACCATGCNCATGTTACGGTCCCTCGGGTGCGGCCTGGCGGCGGC 

Clone RvlO 

::::::: :RvlOSP6D2 . seq: :::::::::::: 

GGGATGGGCGGGCCCGCTAAACTCTTCGTGTTCCACTAACTCCGGGAGGGNCAATCTCGGGCCGTTATGGCTCACGTC 
GCGTCGCCCTCCGACCGCGAACATTCGGAGTTGGCAGCAACCTGGTAGCACCCTGGCCGG 



« • • • • 



: : : : RvlOT7D4 . seq: : : : : 

NCCGTCGTTGACAAGTAAATATGTCCGCAAAAGTCTCAGCGGCCGACTTTGCTCGCAGGTGGCGGTACCGCGCCACCG 
AGTCGATGCCGTGGTCGCGGAAGAATGCCTCCCGAAATCGCACGGCCTTCCCNNTTTAAACGGA 

Clone RvllO 
TTOAGGTGACACTATA^ 

CGGCTGTCCGGGAAATGGCGGGTCCCCGGTGGTTTTGCTGATGAGTGCTGAACCGTANTCGAAGTGGGCGGCGTCAGA 
CTCCACCCANCCAGCAGGCAGCGCGAAGCTGAATCCTCCAACCGGGTTGTCNATCCGGACAAGTTGGGGTGCGTTTGG 
GGC^TGACAGGTGGCNGCGGTGCGTTCGGGTCCGCCGGCGGAAGTGCTGCGTTGGGATOTCCCGCTGGGCATTCGGC 
NTTTTTGCGGCGGCCGGTGGTNGGGGGGCAACAGGTNTCCCNGTGCGGGTGGCGCTCAACGGTCNACGGCGCAAGCCG 

CCGTTGTTGGTACCNGGGGCGCTGGCTCCGGATCGCGTTGGCGGTCNCCGG 
CTACACCATCGAATAC^ 

CGGCACCTACTACGTGC^CTCCAACTACTTCATCCTGACGCCGGAAC^TTGACGCAGCGGTTCCGCTGACCAATAC 
GGTCGGTCCCACGATGACCCAGTACTAGATCATTCGCACGGANAACCTGCCG 

GATCGTGGGGAACCCACTGGCGAACCTGGTTCAACCAAACTTGAANGTGATTGTTAACCTGGGCTACNGCGACCCGGC 

SSgS^nacctcSgw 

CGAANCTCTCNTCCCGGGACCCACAGGGAATCNGCNATTTCNCCTACAAATCANCCACCTCCA 



Clone Rvlll 

RvlllT7 . seq: :::::::::::: 

G^T^TCGGC^CCTTTCGGGCCGCCCGGCATACGGCGGCGTACCGATCTCCGCGTCATACACCCGCGGGTAATCGC 
CGACGGTGCCGGTTCGCGAGCCGAAGGTGACGACTCTGATTGAATCGAGTTCC^GGTCC^GCGGGTGGCGCACCAACG 
GCGCGAGCTCAACGACGTCAATCNCGTTGTCGCTTTCTACGGTCACCGACCCTGGTGACCGTAGTTCNCCCG 

Clone Rvll2 

gacactatagaaS 

CAACCTGCGGTGCCCAGGCCATTGACGATGTGCTGGTCGGCGCCCGCGAGTCCGCGCACCATCAACGCCGCGGGCACC 
ACCANGGCGGCCCCACCCTGCACGGCGACGATCATTCCGGCGCCGCTCACGGCGGGCGGGGCTCGAACANGCACAGCA 

SgIngtcacccggccgtgaccggccc 

CCCGGCCCGCATCGTCACACGGNCTAAGGCCATTGCCGTCCTCCT 



. o-«rl 1 OTl . sea: 



? 
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TCGGCGCCATCGGCACCTTCGAGGACCTGTATTTCGACGCCGTGGCCNACCTGAGGTTGGCGGTGGACNAAGTGTGCA 
CCCGGTTGATTCGCTCGGCCTTGCCGGATGCCACCCNGCGCCTGGTGGTCGATCCGCNAANAGACAANTTGTGGTGGA 
NGCTTCTGCTGCCTGCGAC7VCCCACNACGTGGTGGCACCGGGCAGCTTTAGCTGGCATGTCCTGACCGCGCTGGCCGA 
CNACTCCAGACNTTCCACNAANGGTCGCCNNCCCAATGTNCCGNANTGTCTCCGGNTCCCTTTACCNCCCAATGGGCN 
GNTTCCACNGGTTACGGGCCCCNTNCCGGCGGGTCTNCCTCCCAANCTACCAAATACGCCCGACNTTCCGGA 



Clone Rvll3 

:::::::::::: : Rvll3SP6. seq: :::::::::::: 

ATACTCAAGCTTTTATGGTGATCGCGCATCACCTGGTTCATGAACTGGAAGCAGCGCAGCGCTTCCTTTTCGGCCGCA 
ACATGAGCCAGCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGGCCGCGAACAGCCCGGCTTGAACCCTG 
AAAACCNGCTTTCCATATCCCGCGACGAAAGAACGCCAGTTCCGCTACTTAACCCCTCCGCGAACCGTCCATGGACAA 
CAGCGCGTTCTCCACCAACCGGGCCCGGGTGT 

:::::::::::: : Rvll3T7 . seq: :::::::::::: 

TCGGCTCAGGCCGCGCTGCTGGTAGAGTCGCTGACCGGTGCAGGTTTCGACAATGTGGTGCCGGTTCGGCGGCTACGT 
GCCATCGAGACACTGGCGCAGGCTATCGCACCCGTTATCGGCTACGAAGCAAATCGCGGTATGCGTTCTTGAGCATGA 
GTCGGCGACCGTCGTCATGGTCGACACCCACGACGGAAAGACGCAGATCGCCGTCAAGCATGTGTGCCGCGGATTATC 
AGGACTGACCTCCTGGCTGACCGGCATGTTTGGTCGCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGGTCGGCTCGGA 
TAGCGAGGTCAGCGAATTCTCGTGGCAGCTCGAAAGGGTCCTGCCGGTGCCGGTCTTTGCGCAAACAATAGCGCAGGT 
TACGGTCGCGCGGGGTGCGGCCTGGCGGCGGCC 



Clone Rvll4 

:::::::::::: : Rvll4SP6. seq: :::::::::::: 

CAAGCTATTTAGGT GACACTAT AGAATACT CAAGCTTC GCGTCTACGCC GGCCCGGAGCAT CCGCACAGCGCT CAGCA 
GCCGGTTCCGTACGANCTC7\AGCAGGTGGCGCAATGACCGAAACCACCCCAGCCCCGCAAACCCCGGCGGCCCCGGCC 
GGGCCCGCACAATCGTTCGTGTTGGAGCGGCCCATCCANACCGTTGGGCGCCGTAAGGANGCCGTGGTACGAATGCGG 
CTGGTGCCCGGCACCGGCAAGTTCGACCTCAACGGCCGCAGCTTGGANGACTACTTCCCAAACAAGGTGCACCAGCAG 
TTGATC^GGC^CCCCTGGTC^CCGTGGATCGGGTGGAAAGTTTCGACATCTTTGCCCACCTGGGCGGCGGCGGCCGT 
CCGGTCAGGCCGGGCCTGCCCTGGGTATCGCCCGGGCATTGATTCTGGTATCCCCNGAAGAACCG 

::::::::::::: Rvll4T7 . seq: :::::::::::: 

CGGTTGGCCACCGCTTCTGCGGTGCCGCCGCCGTCGACAATGACCGTGTCGTCCTTGCTGACCACCACGCGTCGGGCC 
GAGCCCAGC^CCTCCAAGCCC^CCTCGCGC^GCACCAT^ 

GCCAGGTCCTCAAGGAAACGCCTTACGGCGGTCACCGAAGTACGGCCCCTTGACCGCGACCGCTTTCAACGTCTTGCG 
AATCGCGTTGACGACCAGCGTCGCCAACGCTTCGCCCTCCACGTCTTCAGCCACGATCAGTAGTGGCTTACCCGTTCC 
TGCAACCTTTTCCAGCAATGGCAACAGATCGGGAAGCGANCTGATCTTGTCTTGGTGCN 



Clone RvllS 

::::::::::: : : Rvll5SP6. seq: :::::::::::: 

CCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTTTGGCTGGGTCGCCTTCGAATTCNGCGTGCACCGCTATGG 
GTTGC^CAGCGGCTGGCGCCGCACACCCCACTGGCCCGGGTGTTTTCGCCCCGAACCCGGATCATGGTGAGCGAAAA 
GGANATTCNCCTGTTCGATGCTGGGATTCGCCACGCCAAGGCATCTANCGATTACTCTCCNCGGGGTGGGAAAAGTGC 
CCAATCCCCCTCCCTCCAACTTTCCNAACAATCATTCCGGTTCCNCCNTCCGGTTGGNGGTAACCNNCCAATAAAACC 
CCTGCCCG 

::::::::::::: Rvll5T7 . seq: :::::::::::: 
GCCCGCNC^TGGCCAATCCCCGAAGACATCATTC 

GCTCGAACATGCGGTGCAACCCATTCGCA.GGCCGGCAGGGAAAGCACCGCGGAAGCCGCAAA 

CCCAATAATGTCGTCCGCAACCAGATGCGCTCNAAAACCNCNCCGGCA.GTCAGCGCACCCGACG 

GTCNTCAGCGCGCCCAC^TGGGGTGCCAATCGGCACGGCAGGTATGrc 

ACGGTCCGCANGANGCGCANCA.CCCGCCAATGCCGAANCCCACGAAACATCGGGCGCATCCACCTTCAACC 



Clone Rvll6 

:::::::::::: : Rvll6SP6. seq: :::::::::::: 

ATACTCAAGCTTGCCCAGCCGTCGATGACAAGAAATATGTCCGCAAAAGACTCAGCGGCCGACTTTGCTCGCAGCTGG 
CGGTACCGCGCCACCGAGTCGATGCCGTGGTCGCGGAAGAATGCCTCCCGAATTCGCACGGCCAATTCCATTCCGGGA 
AGCATCCGCAATGCCAGCTGCGGTTGCCCCCTGCCGGCCACGGC^CCC^CTTGCGGCATTGCGTCC^VCCTGGGCCAGC 
GCCCCGCCGCCAAATTCCAAACAATAAAAATTGCACCCGGC 



WO 99/54487 



42 



PCT/IB99/00740 



:::::::::::: : Rvll6T7 . seq: :::::::::::: 

CCACCCGTGTATTTTGGGATGGGCAAAAAGGCGAAGCACCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGGGCGG 

CTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCGAACATTCGGGG 

ATGGCAGCAACCTGGTAGCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCGCCCGGGCGGCTAC 

AGTCTGAAACGCGATGACCATCGATGTGTGGATGCAGCATC^ 

CCTGCCCCGT 

Clone Rvll7 

:::::::::::: : Rvll7SP6D2 . seq: :::::::::::: 

CTGCCCATGTTTGGGGACGCCCGACCAGCCGATGCTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGCGACCGA 
GCGGCTGCAACTGGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCNGACCCCTNTCNCAANAGGATNTTGTTCGCC 

GGACCCCNCTC 

:::::::::::: : Rvll7T7D4 - seq: :::::::::::: 

CCGACTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGCACCTACTACGTGCACTCCAACT 
ACTTCATCCTGACGCCGGAACAAATTGACGC7VGCGGTTCCGCTGACCAATACGGTCGGTCCCACGATGACCCAGTACT 
ACATCATTCGCACGGAGAACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACC 
TGGTTCAACCAAACTTGAAGGTGATTGTTAACCTGGGCTACGCGACCGCCTTT 

Clone Rvll8 

:::::::::::: : Rvll8SP6« seq: :::::::::::: 
ATACTCAAGCTTTGTGACACCAAGTGTTTCGACCAGGCGCT 

CGCCACCACGCTGGTCAGTGCGCGTTCAGCTCGCTTGCGGCGCTGCAGCAGCCATTCGGGGAAATACCTGCCCTGGCG 
CAGCTGGGGGATCCCAACTTCAATGGTTGCGGCACGGGTGTC^^ 

CCGCTCATCGCTGCTTTCGCGGTACCCCGCCCCGCACAGGGCTTCGGCTTCAGCCCCCATCAGGGCGGCAATAAACTT 
CAAGAGCACC 

:::::::::::: : Rvll8T7 . seq: :::::::::::: 

GAGGCAGCTTCGCCGGCAATTCTACTAGCGAGAAGTCTGGCCCGATACGGATCTGACCGAAGTCGCTGCGGTGCAGCC 
CACCCTCATTGGCGATGGCGCCGACGATGGCGCCTGGACCGATCTTGTGCCGCTTGCCGACGGCGACGCGGTAGGTGG 
TCAAGTCCGGTCTACGCTTGGGCCTTTGCGGACGGTCCCGACGCTGGTCGCGGTTGCGCCGCGAAAGCGGCGGGTCGG 
GTGCCATCAGGAATGCCTCACCGCCGCGGCACTGCACGGCCAGTGCCGCGGCGATGTCAGCCATCGGGACATCATGCT 
CGCGTTCATACTCCTCGACCAGTCGGCGGAACAGCTCGATTCCCGGACCGCCCAGCGCATTGGTGATGGAATCGGCGA 
ACTTGGCCACCCGCTGGGTGTTGACATCCTCGACGGTGGGCAATTGCGCCTCGGTAAGCTTTGCCGCGTAGCCTTTTC 

ATC 

Clone Rvll9 

:::::::::::: :Rvll9SP6. seq: :::::::::::: 

ATACTCAAGCTTCACTGACAAGGGACGAATTCGTCGGCCGCCTGTTCGACTGGGTGGTGGCCGAGCTGGTCGCCACCA 

CTCAGGCCGCGGTCACGGCGGTACCGGCGCGGGAGCAAACTCGCGCGGGCATGGCCAACTTCTTGCGGACCATCACCG 

CAGACGCCCGCTTCGGACCCCTGCTGTCCACCAC^CAGTTGGCCAACGCATTAATCA^ 

CCGCCCTGTTCGC 

• «•••>••••••• Rvll9T7 # seq:::« :::::::•• 

TC^T(^CCC<^TGTGGCNG<^ 

GGGGTCCGCGCGAACTCGACGAGGCGGTCGGAGAAATCGCCANCACCCCGCTGAACCGCGACCACCCGCTGTGGGAGA 
TGTACTTCGTTGAGGGGCTTGC(^C(^CCGGATCGCGGTGGTTGCCAAAATTCACCATGCGTTGGCTGACGGTGTT^ 
CCTCGGCAAACATGATGGCACGGGGGATGGATCTGCCGCCGGGACCGGAGGTCGGCCGCTATGTGCCTGACCCCGCTC 

CTACCAAGCGGCA 
Clone Rvll 

::::::::::::: RvllSP6. seq: :::::::::::: 

AGCTTTGCAGTTGCTGAGTAATGTCGGCCAACGTCACC^CAACCGCGATGAATTCAATCATGC 

ACCGAATGGTGGCCGCGAGCGGCAGCTCGATCGCAGCGCGGAGGTTGCCGGCCGC 

GGT CATAGGCGGGCAGGATAGT GACGAAGGCAAGACCT CCAT CTGCCGT CGGAAGAAGTAT CGAG 
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:::::::::::: :RvllT7 .seq: :::::::::::: 

AGCTTC^GAACAGGCCTGTTGTGGGCGCACCCGGCTCGCCGAGTTCTGCACGCACCGCCTCAAGTGCGGCCCGCACCG 
CCGGCATCTCCCGGTCACGCAGGGCCGCGGCCCGCGCCGCAGCGACGGCGTGTTCGCGCAGTTCGCCGTCAATGATGC 
TGACCTGATCGGCCACCCGGGCGTTCTCGGCGTCGTCGCGTTCACTAATCGCGGTGCTCAGCAGCGTCTCGACAGCCA 
CCACCCGAGTGGCGACCAGCTGCTCCACCACGGACCGCAGCGATGCCCGTC 



Clone Rvl20 

:::::::::::: : Rvl20SP6 . seq: :::::::::::: 

ATACTCAAGCTTCAGTTCCTCCACGACGCGTTCCC7\AATGAATTTCCCGATCCCACAATCTCGGTTCAGATACAGGTC 
GCCATACCCCTTACTTCGGCAACGCTGGGCGGATTGGCCCTGCCGCTGCACCAAACCATCAACGCCTTCAAATTGCCG 

GCAATCTCGTT GAGC CAATCCAT 

:::::::::::: : Rvl20T7 . seq: :::::::::::: 

GCTCTACGCCGCCTACGGGTCGAACATGCATCCCGAGCAGATGCTCGAGCGCGCACCCCACTCGCCGATGGCCGGAAC 
CGGCTGGTTACCCGGGTGGCGGCTGACGTTCGGCGGCGAGGACATCNGCTGGGAAGGGGCGCTTGCCACCGTCGTCNA 
AGACCCAAATTCGAAGGTGTTCGTCGTGCTCTACGACATGACCCCGGCGGACGAGAAGAACCTTGACCGGTGGGAAGG 
CTCCGAGTTCGGTATCCACCAGAAGATCCGATGCCGCGTGGAGCGCATTTCCTCGGACACCACAACGGGATCCCGTCC 

TCG 



Clone Rvl21 

Rvl 2 lSP6»seq: : : : : : : : : : : : : 
ATACTC^\AGCTTGCGAAAGAGACCT 

CCGCGTAAGGCAAACC^GATGGTTCGCGGCACGGTCAAC^^ 

GGTTTTCGCGGTTGGTGAAAAGGCCAATGCCTGCGTTTGCCGTGGGGGCGGATGTTGTCGGGAGTGACAATCTGATCA 
AAAGGATTCAGGGCGGTTGGCTGGAATTCAATGCCGCAATCGCGACACCGG 

::::::::::::: Rvl21T7 . seq: :::::::::::: 

CCACGGCGTGGATCAAGGTACCGGCCGGGATGTTGCGCAATGGCAGGTTGTTGCCCGGCTTGATGTCGGCGTTAGCGC 
CGGATTCCACCACATCCCCTTGCGAAAGTCCGTTGGGTGCAATGATGTAGCGCTTCTCCCCATCGAGATAGTGGAGCA 
ACGCAATCCGTGCGGTACGGTTCGGGTCGTACTCGATGTGCGCGACCTTGGCGTTGACACCATCTTTGTCATTGCGGC 
GAAAGTCGATCATCCGGTAAGCGCGCTTATGACCGCCGCCTTTGTGCCGGGTGGTAATCCGGCCATGCGCGTTGCGTC 
CACCGCGACGTGCAGCGGGCGCACCAGCGACTTCTCCGGGGTTGACCGGGTNATCTC 



Clone Rvl22 

:::::::::::: : Rvl22SP6D2 . seq: :::::::::::: 

GCAGCATGACGGCGGTAGCGAACACCGCCGGATGCAGCGCAAGTAGCGTCGATGTGCTCACGGAATCGCCCCGGCACC 
GCGATCTCGANGATCACCTVGTGCCACCCCCTGCAGCGCNAC^ 

TGGGCCATCTGATTGGAGCTGGCGTANATGGCGGCGATGGTGACGATGGCCAGCGCCACATACATTGTGGCGGCCAGA 

ACC^CGGCGTTGGGGCGGCGGTCGATGAACACTAGGCGACGCAGATCGCCCGGGGTC^ 

CCTGCGACTAGC^CGGCGGCGCCACTAGGAAGTACAAGAANGTGGC^ 

TGGTCCCGAAATCGACTCCGGCCTAATACATGACTCTCTCCTTTGCGTCATCGCCTTACTTGTGCGCGGAA 



Clone Rv 

:::::::::::: :Rvl23SP6D2 . seq: :::::::::::: 

GGGACACACCTCGATGCTGCCGCNATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTACAACGCCGCGCGGAACGC 
TTCCGCCGCGGGCGTGACGCATCCCGTTGACCGGCCGGANCNCTCTCTA 

:::::::::::: : Rvl23T7D4 . seq: :::::::::::: 

TGGGCGCCTCTTTCGGCCTTCCCNNTTTAAACGNAGCANGACATTCTGGGTATCGAGTTGTACTGGATGGTGTTGGCG 
ATGTCGGTGATCCTGCTCCTGGCGGTGGGATCCGACTACAATCTGCTGCTGATTTCCCGGTTGAAAGAGGAAATTGGG 
GCCGGATTGAACACCGGAATTATCCGTGCCATGGCTGGTACCGGGGGAGTGGTGACGGCTGCCGGCATGGTGTTCGCC 
GTTACCATGTCGTTGTTTGTGTTCAGCGATTTGCGAATTATTGGTCAGATCGGTACCACCATCGCCTTCCC 



Clone Rvl24 

::::::::::::: Rvl24SP6D2 . seq: :::::::::::: 

CCGATCGGCGCCGCANCTGGTTGGTGTTNCGGATGAATCCGCAGCGAAAATGTAGCTGCGGTGGCGTGTCGTGACTCG 
TNGGCGTCGACGCTCGTGGCAGCC7VCCGANCGGTTGGTCCAGGATCTGGATGGGCAAAGTTGTGCGGCCCGGCCGGTG 
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ACGGCCGATGAGCTGACCGAGGTCGACAGCGCCGTGTTGGCTGACTTGGAACCGACATGGAGTCGCCCCGGTTGGCGT 
CACCTCAAGCATTTCAATGGTTATGCGACCAGTTTTTGGGTTACGCCGTCAGACATCACGTCGGAGACTTGGATGAGC 
TGTGTCTGCCAGATAGCCCCGAATCGGGACGACCGTGGTCACGGTGCGTCTGACCACTCGGGTCGGGTCGCCCGCGCT 
ATCGGCATGGGTGCGTNATCACAGCGACACGCGCCTGCCCAAGGANGTNCGGNCGGACC 

:::::::::::: : Rvl24T7D4 . seq: :::::::::::: 

CGGGTTGCGGATCCACGCGTGCGGGTTGTCAGCAGCTACGGCACTGAACCGCGCCCACAGCTCGCCGATCCGCTTTCG 
GTGGTTCTCGATCGACTCGCCGTAGGCGATGCGCAGCGCCTGCTCGAATATCGGGTACACGTAGGCCGGCCTTCCCNC 

TTTA 



Clone Rvl26 

:::::::::::: : Rvl26SP6 . seq: :::::::::::: 

CTTGATTTTGATCATCATGACGATCATCACCCTAATTTTGCTACCCGCACTGGTTATCGTGGGTACCGTCGTGCTTTC 
CATGGGCGCCTCTTTCGGGCTTTCCGTATTGGTCTGGCAGGACATTCTGGGTATCGATTTGTACTGGATGGTGTTGGC 
GATGTCGGTGATCCTGCTCCTGGCGGTGGGATCCGACTACAATCTGCTGCTGATTTCCCGGTTGAAAAAGGAAATTGG 
GGCCGGATTGAACACCGGAATTATCCGTGCCATGGCTGGTACCGGGGGAGTGGTGACGGCTGCCGGCATGGTGT 

:::::::::::: : Rvl26T7 . seq: :::::::::::: 

GGGGATCCCTAGATCGACCTGC^GGCATGC^GCTTGGCGTGTCGTTCCAACCCGAATTGGCTTTCGGCGCCATCGG^ 
GAGGCGGGACAC7VCCTCGATGCTGCCGCGATGGACGCGGTCGAACG 

AACGCTTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCG 
GAGCNACTGTCAAGGCGGCGTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCC 
CAGACGACATCGTGGCGAGATTCGNCGGGTACGCCGATGAGGTGGTGTGTTTGGCGACGCCGGCGTNGTTCTTCGCCG 
NCGGGCANGGTTACCGCAACTTCACCCAGACCTCCGACGACGAGGTGGTGGCGTCTCCTGGATCGTGCTC 



Clone Rvl27 

:::::::::::: : Rvl27SP6 . seq: :::::::::::: 

AAGGCTGCAGGTCGAAGCGGNTGGTTACGACTCCCTGTGTGTGATGGACCAGTTCTACTATCTGCGTCTACACGGCCC 
TTGGTGCGCTGGCCACGGCGACCGAGCGGCTGCAACTGGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCCCGACC 
CTGCTGGCAAAGATNATCACCACGCTCGACGTGGTTAGCGCCGGTCGAGCGATCCTCGGCATTGGAGCCGGCGGGTTT 
GAACTGGAACACCGCCAGCTCGGCTTCGAGTCCGGCACTTCCAGTGACCGGTTCAACCGGCTCGA 

::::::::::::: Rvl27T7 . seq: :::::::::::: 

CTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGCACCTACTACGTGCACTCCAACTACTT 
CATCCTGACGCCGGAACAAATTGACGCNGCGGTTCCGCTGACCAATACGGTCGGTCC(^CGATGACCCAGTACTACAT 
CATTCGCACGGAGAACCTGCCGCTGCTACAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGT 
TCAACCAAACTTGAAGGTGATTGTTAACCTGGGCTACGGCGACCCGGCCTATGGTTATTCGACCTCGCCGNCCAATGT 
TGCGACTCCGTTCGGGTTGTTCCAGANGTCAGCCCGGTCGTCATCGCCGACGCTCTCGTCN 



Clone Rvl28 

:::::::::::: : Rvl28SP6. seq: :::::::::::: 

CGGTC^TAGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGGGTGGTCGCGACGCGCATGGGCCACCATCGCA 
TTCACCAGGTCTGCGCGAATCACCAGCACGTAGACGGTTCCTTTCCTAAGCAAC^CCGAAGTTTCACGACCCGAATGC 

TCCGGGAAACATGTCACGGTAGGTCGGTATTCCGGCTACCGGCTGAGCAT^ 
CAGGCAATCAGCCGCCGCCGCACCGATCGCGGTGACCAGCTGAGTCTCCGGAGACAATGCGGC 

CGGCGGCACCGCTACNGCGCCCGTGG 
:::::::::::: : Rvl28T7 . seq: :::::::::::: 

GTGATGGCACGCCACCGCGACACCACCCGGCTGCGCTACNTCGAGCCATACCGGGCGGAGCTACATCGGCTCGGCCGC 
CCAGTGTTCGGGCCCTCTTTCGAGGTCGAGGTCGATACCGATTTGCGCATCCGCANCCGCNCCCTGGACGACAGAACC 
GTGCCCTACGAGTGCTTGTCGGGCGGGGCCAAAGAACAGCTTGGCATCCTGGCGCGATTGGCCGGCGCGGCGCTGGTC 
GCCAAGGACGACGCCGTTCCGGTGCTGATCGACGACGCGCTGGGGTTCACCGATCCGGAGCGACTATCAAGATGGGGG 
AGGTCTCTGACACCATCGGCCCCNACGGACATGTGATCGTGCCGACGTGCAGTCCCACCCCG 



Clone Rvl29 

::::::::::: : : Rvl29SP6 . seq: :::::::::::: 

GCGAAAGTCCGTTGGGTGCAATGATGTAGCGCTTCTCCCCATCGAGATAGTGGAGCAACGCAATCCGTGCGGTACGGT 
TCGGGTCGTACTCGATGTGCGCGACCTTGGCGTTGACACCATCTTTGTCATTGCGGCGAAAGTCGATCATCCGGTNNG 
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CGCGCTTATGACCGCCGCCTTTGTGCCGGGTGGTAATCCGGCCATGCGCGTTGCGTCCACCGCGACCGTGCAGCGGGC 
GCACCAGCGACTTCTCCGGGGTTGACCGGGTGATCTCGGCGA7UVTCAGATACGCTGGCGCCGCGACGACCAGGCGTCG 
TGGGCTTGTNCTTGCGAATTGNCATGTCTAATCANGTCTTTCTCTCACGCTCTCGTCGCCGGGCTAGGCCGCATTGCC 
CTGCTCCTCCTCATCGCTTCGCTCTGCATCGTCCCCGGGCTAAGCCCGTGCCCCGAAA 

:::::::::::: : Rvl29T7 . seq: :::::::::::: 

GATGGTTCGCGGCACGGTCAACCTGCCACACGGCACTGGTAAGACTGCCCGCGTCGCGGTATTCGCGGTTGGTGAAAA 
GGCCGATGCTGCCGTTGCCGCGGGGGCGGATGTTGTCGGGAGTGACGATCTGATCGAGAGGATTCAGGGCGGCTGGCT 
GGAATTCGATGCCGCGATCGCGAACACCGGATCAGAATGGCCAAAGTCGGTCGCATCGCTCGGGTGCTGGGTCCGCGC 
GGCCTGATGCCCAACCCGAAAACCGGCACCGTCACCGCCGACTCCCCATGGCGTCCCGGATATCAAGGGCCGGCAAAT 
CAACTTCCCGGTTGATCAGCAAGGCAACCTGCCTCCNCCTCCGG 



Clone Rvl30 

:::::::::::: : Rvl30SP6. seq: :::::::::::: 
ATACTC^GCTTCGTOVTAAGAC^ 

TCGCATCATCCTCCCACGACGGGCCGCTCATCAGCTTGGGCCATTTCAATGTACTTGATACCCCGCGCTGCGGGTAGG 
CCACTGCGACAATT CAAACACGGTGTCACACGGT GAATAGTGT CGAGAT GGGCTCT GAT CAACCGTCGCAAACC CGGT 
TTCGCATCAATAGCGGAATCCCACCGGGTTGCATGGAGGCT 
AACAACCGCCNCGGAAACTTTGCA 

Rvl30T7 seq* :::::::::::: 
CGAATTC(^CGTGCACCGCTATGGGTTGCAGCAGC^ 

AACCCGGATCATGGTGAGCGAAAAGGAGATTCGCCTGTTCGATGCTGGGATTCGCCACCGCGAGGCCATCGACCGATT 
ACTCGCCACCGGGGTGCGAGAGGTGCCGCAGTCCCGCTCCGTCGACGTCTCCGACGATCCATCCGGCTTCCGCCGTCG 
GGTGGCGGTAGCCGTCGATGAAATCGCTGCCGGCCGCTACCTGCAAGGTGATTCTGTCCCGTTGTGTCGAAGTGCCTT 
TCGCGATCGACTTTCCGTTGACCTACCGGCTGGGGCGTCGGCACAACACCCCGGTGAGGTCGTTTTTGTTGCAGTTGG 
GCGGAATCCGTGCTCTGGGTTACAGCCCCGAACTCGTCACGGCGGTGCGCGCCGACGGAGTTGTTATCACCGATCCGT 

TGGCCGTACCGCGCCTTGGGC 



Clone Rvl32 

:::::::::::: : Rvl32SP6 . seq: :::::::::::: 

T(^GACTC(^CCCAGCCAG(^GGCAGCGCGAAGCTGAATCCTCCWVCCGGGTTGTCGATCCGGACAGGTTGGGGTGCG 
TTTGGGGCAATGACAGGTGGCGGCGGTGCGTTCGGGTCGGCCGGCGGAGGTGCTGCGTTGGGATCGCCCGGCTGGGCA 
TTCNGCGTGTTGGCGGCGGCCGGTGGTGGGGGGGCAACAGGTGTCGCCGGTGCGGGTGGCGCTGCAGCGGTCGACGGC 
GGCGAAGCGGCCGTTGTGGGTACCGGGGGCGCTGGCTCCGGATCGGCGTTGGCGGTCGCGGGCACCGCAACGGTCACC 
AAGCTGGCGCTGGCCATCGCCGCGATAGCCAGTGCCGCCAATCGTCCCTTGCGACGTGTCAAGTNGGGGTCCACCTGA 
TGCATGGCCAAAGAACCTACCGTGTTAACGGCNCAACNCAAGGACCGCGCCGGTCGCN 

:::::::::::: :Rvl32T7 . seq: :::::::::::: 

TTTCCGCGGTACCCGCTCAACTTTGTGTCNACCCTCAACGCCATTGCCGGC^CCTACTACGTNC^CTCCAACTACTTC 
ATCCTGACGCCGGAACAAATTGACGCAGCGGGTCCGCTGAACAATT^ 

CTTTCNCACGGAGAACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGTG 
TTTCAACCAACACTTAGAGTGTAATTGTAAACCTGGGCTAGGGGAAACCGGCTCTAGTTTTTCCACCNTCTCCGCCCC 
NTGTTTCGAATACTCCGTTCGGGTTGTCCCCAAA 



Clone Rvl34 

:::::::::::: :Rvl34SP6. seq: :::::::::::: 
GCTTCCGGCTCGTATGTTGTGTGGAATTGTGACCGGATACCAATTO 

CAAGCTAGTTAGGTGAC^CTATACAATACTCAAGCTTGCCGGCTGGTGGGCCGACCACTTCGATGGCACGACCC^^ 

ACTGCTGCCCGGCCAATTCTTCTTGGTCGCCCGGACCGATGGACCGCGGCTGGGATTCCAGAAGGTGCCCGATCCCGC 

CCCTGGGAAAAACCGCGTGCACCTCTACTTCACGACCAACGAC 

:::::::::::: :Rvl34T7 .seq: :::::::::::: 

CCGATCGACTGATGCGCCGACAACCACGCCCCAAC^yVCTGGAATGAACCGTCGTGACCATCATCAGCA 

GGCGACTTGCGACATGTTCAACCCGCCGTACTCGGACGGAATCTTCAAACCGAAACAGCCCAGCTCGGC 

CACGTACTCGTCGGGGATCTGGGC7VCCACGCTCGAGGACGCTGCCGTCCACGGTGTCTAGGAATTCCCGCAGTTTGAC 

CAGAAACGCCTCGGTTCGGGCCTCCTCGGCGTCCGACGGCTTGGGAAATGGGTGTATGAGCCCTACGGGAAACCGGCC 

CACAAAGAGTTCTTTGGCGAAGGACGGTTTATCCCAACC 

CTCGGTGACCTGAGTTTGCTGTGCCATCGCCGCCTCCTCCCTGA 
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Clone Rvl35 

:::::::::::: : Rvl35SP6 . seq: :::::::::::: 
TGCATCCGGCTCGTATGTTGTGTGGAATT^^ 

CCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTTTACGGT GATCGCGCAT CACCTGGTT CATGAACTGGAAGC 
AGCGCAGCGCTTCCTTTTCGGCCGCAACATGAGCCAGCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGG 
CCGCGACAGCCGCCTGACCCTGAAACCAGCTTCCATATCCCGCGACGAACGACGCCAGTCCGCTACGTAACCCCTCCG 
CGACTGTCCATGGACAAGAGCGCGTTCTCCACCGACCGGGCCCGGGTGTGGGGTGTTTCGGCGACCGGCAGCCAGGTG 
GTCCACACTGCCGACGGGCGCCGCGAGCCGTTCACCGACCAGGCCGCCGAGCAAGTCCGCCCGATCGCATACTCC 

::::::::::::: Rvl35T7 . seq: :::::::::::: 

GGGGGCGCTGCTGGTATAGTCGCTGACCGGTGCAGGTTTCGACAATGTGGTGCCGGTTCGGCGGCTACGTGCCATCGA 
GACACTGGCGCAGGCTATCGCACCCGTTATCGGCTACGAGCAAATCGCGGTATGCGTTCTTGAGCATGAGTCGGCGAC 
CGTCGTCATGGTCGACACCCACGACGGAAAGACGCAGATCGCCGTCAAGCATGTGTGCCGCGGATTATCAGGACTGAC 
CTCCTGGCTGACCGGCATGTTTGGTCGCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGGTCGGCTCGGATAGCGAGGT 
CAGCGAATTCTCGTGGCAGCTCGAAAGGGTCCTGCCGGTGCCGGTCTTTGCGCT^AACGATGGCGCAGGTTACGGTCGC 
GCGGGGTGCGGCCTGGCGGCGGCCAGAGCACGAGTTCACCGATGCGCAGCTAGTGGCGACAGCGTCAGCCAAC 



Clone Rvl36 

::::::::::::: Rvl36SP6. seq: :::::::::::: 
TGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATT^ 

CCAAGCTATTTAGGT GACACTATAGAATACT CAAGCTTCCGTACAGGT CGCCTCCAACACGGCGGGGAAGCGACACCA 
GCCTACCGAGCTTGGAGTCCAGGACGCCAGCGGCGGCGTCGGTCTGCGTCGTGGTGCCGCCGGGGTGGCGTTGGCTGG 
CAACGATCTCCACCCAGCCGGTCGGGTTACCCACGATCTCGGCATAGACGCGGGCCGAGGCCGGTGCGATACCGTATT 
GCGTO^TTGGGACGCGGTTGTGCATTCGGCTAGCTCGGTTGCCACACCCGTCAGGGGTTCGACGTTGGCGGGTTCGG 
CGGGCCCCAGCACCGCTGTCACCATGCCCGCCAAGCCGACCTGCGGCGCCACCAACT 

::::::::::::: Rvl36T7 . seq: :::::::::::: 

CGGCATGACCACCGACAGGCCCGACTGGTCGTACCACTCGAACGCCGGGGTGTTGATGTCCCAGCCGCTGAAGTCGTC 

CTGCGCGCGCAGGCCGTCGAGCAGGTACAGGGCGGGCGAGTTGGCACCACCACTTTGGAATTGGACCTTGATG^ 

GCCCATCGACGGCGACGGG&CCTGCAGGTACTC 

ACCGACGGCGCCGACCAGACCCGACACTAGGGCCGCGCCGACGGCCCCGACCACGAGTCGACGCGACATACCCGTGAC 
GGCGCCACGAACCCTGTCAACAAGCTGCATTCTTGCTTCCCT 

CATCCTGAATTANGTCAGACTGCAGGCGCTGGGCCGGCAGTGCTCGTGTATCAACCACAACTTCGGGCGT 



Clone Rvl37 

:::::::::::: : Rvl37SP6. seq: :::::::::::: 

TTCCAACCCTAATTGGCTTTCGGCCCCATCCGTGAGGACGGGGTGCGGGTGCTCAACAACAACGTCGTCCGCGGGACA 
CACCTCTATGCTGCCGCC^TGGACGCGGTCCAACGCAAGCAGCTGATCGAGCTACAACCCCGCGCGGAACGCTTCCGC 
CGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCGACGGCC 
7^GGCGGCGTGCCACGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCC^WVCGACATC 
GTGGCGAGATTCGCCGGGTACGCCGATGAGGTGGTGTGTCTGGCGACGCCGGCGTTGTTCTTCGCCCTCGGGCAGGGT 
TAC CGCAACTTCAC 

:::::::::::: : Rvl37T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTTCCGCCGATACCCGCCATGTCGCGCACATCCAGGACTTCTGGGGGGATCCGCTGACAGCGGCG 
GGATCCCAAAGTGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGTCGGTAACAACGAAACCGAAGCGTATGAC 
TCGGTCCACGCGGTGCGGCACATGGTGGACACCACACCGCCACCGCACGGGGTGAAGGCCTATGTCACC^ 
GCACTCAATGCCGACCAGGCCGAGGCCGGAGACAAAAGTATCGCTAAGGT 

AGCAATGTTGCTAGTGATCTATCGCTCCGTAATTACCGCGGTTCTCGTCTTGATCATGGTCGGCATCGACTCGGCCAA 
TCCGCGGATTCATCGCCTTGCTCGCCGAACACAACATTTTCACCTTTCACATTTGCACCAA 



Clone Rvl38 

:::::::::::: : Rvl38SP6. seq: :::::::::::: 

CACTACTCAAGCTCTCTCNTCATTACCACCCCTGTAATTTGGGATGGGCAAAAAGGCGAAGCACCGCTTGGCCACNAA 
CGCCGGGAGGGACAATCTCGGGCGGCTATGGCTTCTCCCGGGAAGGCCCCAACGTACGGCGTTTCAACACGTCGCGTC 
GCCCTCCGACCGCGAACATTCGGGGATfGGCACCAACCTGNTACCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCG 
CGGGTAGTCCCCGCCCGGGCGGCTACAGTCTGAAACCCCGATGACCATCG 

GTTCCTACACGGCGGATATGTTCTCCTCGCTGCGCCGGTGGACCGGTGGGTCTATCCCCTGAAACCGACATCCCN 
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::::::::::::: Rvl38T7 . seq: :::::::::::: 

CAGGCAT GCAAGCTTT CGT CAGT TCATTGCGCCAGCAGACCAACAAGAGCAT CGGGACATACGGAGTC 
CCAACGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACGACGCCAGCGACCACATTCAGCAG^ 

GGGCCACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGCGGCCGTGATCGAC^TCGTC^CCGCCGCACCACTGCCCG 

GCCTCGGGTTCACGCAGCCGTTGCCGCCCGC^GCGGACGATCACATCGCCGCGATCGCCCTGTTCGGGAATCC 

GCCGCGCTGGCGGGCTGATGAGCGCCCTGACCCCT^ 

CATTTGTTCGGACGGCAACCGGTGGCAACGCACCTAAGCTACTTGCCCGGGATGA 



Clone Rvl39 

:::::::::::: : Rvl39SP6. seq: :::::::::::: 

GTTTATGC^CTGGTTAGGTGTTTCCATGAGTTTCATTCTGAACATCCTTTAATCATTGCTTTGCGTTTTTTTATTAAA 
TCTTGCAATTTACTGCAAAGCAAC^CAAAATCGCAAAGTCATCAAAAAACC^ 

ACGTACACAAGGAGATAAGAAGAGCACATACCTCAGTCACTTATTATCACTAGCGCCCGCCGCAGCCGTGTAACCGAG 

CATAGCGAGCGAACTGGCGAGGAAGCAAAGAAGAACTGTTCTGT 

TCCAC CGT GGGGAAAAACT CCAGGTAGAGGTAC 



Clone Rvl3 

:::::::::::: : Rvl3SP6 . seq: :::::::::::: 

ATACTCAAGCTTGGGTGTAGCCGATCACCGGAAGTCN(^TGATCAGCC7VCGTTCCGCGCCGCCCGGCATACGGTGGTG 
TACCGATCTCCGCGTCATACACCCGCGGGTAATCGCCGACGGTGCCGGTTCGCGAGCCGAA 

:::::::::::: :Rvl3T7.seq: :::::::::::: 

AGCTTTATCGAAAGCGCGAACAGCTCGCGGCGGCCCACGACGTGCTGCGTCGGATTGCCGGCGGCGAGATCAATTCCA 
GGCAGCTCCCGGACAATGCGGCTCTGCTGGCCCGCAACGAAGGACTCGAGGTCACCCCGGTGCCCGGGGTCGTGGTGC 
ACCTGCCGATCGCACAGGTTGGCCGACAACCGGCCGCTTGATG 

GTGATCAGGCTCGGCTCGCGAGTTCGGCGAAGAAATGGTTCGCCTGATCACCTACCATCGGCCA 



Clone Rvl40 

:::::::::::: : Rvl40SP6 . seq: :::::::::::: 

TCAAC^CGCCGCCAGCCACCACGCGCGGGTCGGGCGCCGGGCCCGGGCCTCC^GGCTNCTCCGCTCGGTGATGGC^CG 
CCACCGCGACACCACCCGGCTGCGCTACGTCGAGCCATACCGGGCGGAGCTACATCGGCCCGGCCGCCCAGTGTTCGG 
GCCCTCTCGCCCTIGGTCGAGGTCGACACCGATTTGCGC^TCCGC^^ 

CCCACTGCTTGTCGGGCGGGGGCCAAAGAACCAGCTTGNCATCCTGCCACAATTGGCCGGCGCCCG 
:::::::::::: : Rvl40T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTCACGTCCGTACGGCTCGGGTACGCTTCGGTCGCAGTGTGCGAGTGATAGATGACGACCGGGAC 

CTCGTCGGCATCTTCCATAGCCCGCCAC^CCTTCAGTTGCTCACCGGAATCCAACCGGTAGAAGGTCGGCCAGCGCTC 

GGC^TTGGTC^TCGGGATATGCCGCTCGGGACGGTC^GAGCCCTCGGGTCCGGCC^GCACTCCGCAGGCTTCGTCGGG 

GTGGTCGCGACGCGC^TGGGC(^CCPiTCGC^TT 

AAGCAACAC 



Clone Rvl41 

:::::::::::: : Rvl41SP6 . seq: :::::::::::: 
AATATTCAAGCTTTCGGCGGAAACGGACNCCTTGCGAA<^TT 
CAGGCCGATCAAGCCTTCGCCGAGCCAAATTCCAATCAAGAGG 

TTCCGTCNTTATCAGCCNAAATAACTGCTCTCGGGTACCACCCAAACAGCGCAATATGGCGAAAAACGGTCGCCG 
CACAACATTAAAT GTCTCGGTATTGTT GATTAAAAAGATACCCACCACCAGGGCAAT CCAACT GAGAGC GGTTAAATT 
GACCGTAAAAACCTCCCGTCATCTGTTT 

:::::::::::: : Rvl41T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTGCTGCATCTTCCTGTGACTGCTCCCGAAACCTGGGGGTGTGCCTGCTGTGTATGCACGGCATA 
CGGAC^TCCTTCCCCTGATACCCGCGGTCGAACCAGCCACGTGTC 

GGCACGCCAAGTTCGCCGACCGTTAACCTAGTGCTGTTAGCTTCATTTGCTGCGAGCAAAACAGCTGGTCGGCCGTTA 

GGAACTGAATTGAAACTCAACCGATTTGGTGCCGCCGTAAGTGTCCTGTCTGCGGGTGCGCTGGTGTTGTCCGCGTGT 

GGTAACGACGACAATGTGACCGGGGGAGGTGCAACCACTGGCCAGGCGTCC^ 

ACAC 
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Clone Rvl42 

:::::::::::: : Rvl42IS1081 • seq: :::::::::::: 

GAAAGTGCCCCT^GGTGTTGGTGAAACTCGCTGGACGGTCCCCAGGATC^ 

AGCAkGACCGGACATCCTCCCATA 

AATCAGCCCAACACCTGCCACGACGAAGAAGCGGGTTGCGCTGGCATGTCTTGTCGGCTCGGCGATCGAATTCTACGA 
ATTCCTTATCTACGGGACCGCTGCGGCGCTGGTGTTTCCCACCGTGTTCTTCCCACACCTGGATCCCACGGTGGCCGC 
CGTGGCCTCCAAGGGGACATTTGCTGTGGCGTTCCTATCCCGGCCGTTCGGCGCGGCCGTCTTTGGATACTTTGGAGA 
CCGCCTCGGCCGCCAGAAGACCCTGGTCGCCACACTGTTGATCATGGGCCTGGCAACCGTGACTGTTGGGCTGGTTCC 

ACGACAGT GGC CAT CGCGC 

::::::::::::: Rvl42SP6 . seq: :::::::::::: 
ATATTCAAGCTTTGTCACACCAAGTGTTCCGACCAAN^ 

CGCCACCACGCTGGTCAGTGCGCGTTCATCTCGCTTGCGGCGCTGCAGCAGCCAGTCCGGGAAATAGCTGCCCTGGCG 
CAGCTTGGGGATCGCGACGTCGATGGTTGCGGCACGGGTGTCGAAATCACGGTGGCGGTAGCCGTTGCGCTGATTGGA 
CCGCTCATCGCTGCGTTCGCGGTAGCCCNCCCCGC^C^GGGCGTCGGCTTCAGCCCCa\TCCAAGGCGGCGATGAACG 
TCGAGAGCAGCCCGCGCAGCAAATCCGGGCTCGCCTGTGCGAGTTGGTCAGCCAGAAGCTGCTCGGTGTCATAAGATG 
AGAAGAGGTCAGTGCGTCCTTTCCTTCG 

::::::::::::: Rvl42T7 . seq: :::::::::::: 

C7VGGCATGCAAGCTTTTTGAGCGTCTCGCGGGGCAGCTTCGCCGGCAATTCTACTAGCGAGAAGTCTGGCCCG 

GATCTGACCGAAGTCGCTGCGGTGCAGCCCACCCTCATTGGCGATGGCGCCGACGATGGCGCCTGGACCGATCTTGTG 

CCGCTTGCCGACGGCGACGCGGTAGGTGGTCAAGTCCGGTCTACGCTTGGGCCTTTGCGGACGGTCCCGACGCTGGTC 

GCGGTTGCGCCGCCAAAGCGGCGGGTCGGGTGCC^TCTVTGAATGCCT 

GGCGATGTCAGCCATCGGGACATCATGCTCGC^ 

GCCCAACGC 



Clone Rvl43 

:::::::::::: : Rvl43SP6 . seq: :::::::::::: 
ATACTCAAGCTTTTGGCTGGGTCGCCTTCCAATTC^GCGT 

CCCCACTGGCCCGGGTGTTTTCGCCCCGAACCCGGATCATGGTGAGCGAAAAGGAGATTCNCCTGTTCGATGCTGGGA 
TTCGCCACCGCGAGGCCATCGACCGATTACTCGCCACCGGGGTGCGAGAGGTGCCGCAGTCCCGCTCCGTCGACGTCT 
CCGACGATCCATCCGGCTTCCGCCGTCGGGTGGCGGTAGCCGTCGATGAAATCGCTGCCGGCCGCTACCACAAGGTGA 
TTCTGTCCCGTTGTGTCCAAGTGCCTTTCGCGATCGACTTTCCGTTGACCTACCGGCTGGGGCGTCGGCACAACACCC 
CGGTGAGGTCGTTTTTGTTGCAGTTGGGCGGAATCCGTGCTCTGGGTTACAGCCCCGAACTCGTCACGGCGGTGCGCC 

GCCGAC 

:::::::::::: :Rvl43T7 . seq: :::::::::::: 
CAGGC^TGCAAGCTTCAACCTATTGACGCATTGTGCGAAC^ 

TTGGCCAGTGGCCGGGCGCTAACAGGTTCCAGCCCCCCACCAGTGCCGCTCGAACATGCGGTGCAA^ 
CCGGCAGGGAAAGCACCGCGGAAGCCGCAAAGGGCTGCAGTTCCG 
CGAAAACCGCCGCCGGCAGTCAGCGCACCCGACGCGAGGTCGA^ 
CGGGACGGCTVGGTAGGCCGCGCGCAACCCCAACGCGTGGTGCA^ 



Clone Rvl44 

:::::::::::: :Rvl44SP6. seq: :::::::::::: 

ATACTCAAGCTTCCCGGCCGCAGGTGACGGCGCGGCCTAGCGCCACTTGATGCCGCACCCGATCGACGGNCGTTGGTC 
GGGGTTGACTGGCCGCCCGGCGAGCAGGGCGTCAACCGCGGCCCGGACGTCGGCGGCCGTCACCGGTCGGCCATTGCC 
CGGGCGGGAGTCGTCGAGCTGACCACGGTAGACAAGTCGGCGCTGGCCGTCGAAGACAAACGTGTCGGGTGTGCAGGC 
CGCGGAGAAGGCGCNGGCGACGTCTCGGGTTTCGTCGTAGAGATACGGGAACGTCCAGCCGTGGCGGCGGGCCTCGGC 
GACCATCTGATCGGGCCCGTCCTGCGGGTAGGTGACCACGTCCTTACTGGAGATACCGACCATCGGGACCCTTTGATC 
GGCGAGGTCCCGGCCGACCGTGGCCAATCCGGCGGCGACGTGTCGCCCGTACCGGCCAGTGGTTC 

::::::::::::: Rvl44T7 . seq: :::::::::::: 

CAGGCATGC^GCTTTANCANCATC^ 

CGAACTGGCNCAAACGATCTGGCGACCGCGACCAC^ 

GACGGGCCGCTCTGACCGCAGGTGACCT 

CGCCCAAAACGGCG^ 

CGCACC CACGT CGC CAAACCCGAAAT CACCGTGATGCCGTGGTAACTGACCACCGACAGTAACGT CACTACGGCCGCC 
ACGCCGACGCCGAACCACCACGCACATGATGATCGGCTG 
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Clone Rvl45 

ssssssssssss t Rvl45SP6 . seq s stisssssssis 
ATATTGAACCTTGCACAGATTGACGATACCTTGGTCACGAGACCCC^^ 

CGGTCATACCTTGANNCNGCTTTCGATCGTTGATGCTGCGTCTTGGTCCGCGGAAACCGC^VGGCTGGCATATGCACGT 
GGGCGCACTGGCGATCTGCGATCCCC^CCGATTCGCC^ 

GGCTGCCGGATATCCCGCACTTGCGGTGGCGGGTCACCGGCGCCCCGCTCGGACTGGACCGGCCGTGGTTCGTCGAGG 
ACCACGAAC 

::::::::::::: Rvl45T7 . seq: :::::::::::: 
CAGGCATGCAAGCTTCATGCCCGCGGCATGATAGCC^ 

TCTTACGCCACCTCACCAGCGCGCAACCTCAACCCGGCCACGGAGACCTCCTGATC 



Clone Rvl4 6 

:::::::::::: :Rvl46SP6. seq: :::::::::::: 

AT ACT CAAGCTTGATTTTGAT CAT CAT GAT GATCATCACCCGAATTGT GGTAGCCGCAGTGGTTATCGTGGGTACCGT 
CGTGCTTTCCATGGGCGCCTCTTTCGGGCTTTCCGTATTGGTCTGGCAGGACATTCTGGGTATCGAGTTGTACTGGAT 
GGTGTTGGCGATGTCGGTGATCCTGCTCNTGGCGGTGGGATCCGACTACAATCTGCTGCTGATTTCCCGGTTGAAAGA 
GGAAATTGGGGCCGGATTGAACACCGGAATTATCCGTGCCATGGCTGGTACCGGGGGAGTGGTGACGGCTGCCGGCAT 
GGTGTTCGCCGTTACC^TGTCGTTGTTTGTGTTCAGCGATTTGCGAATTATTGGTCAGATCGGTACCACCATCGGCCT 
GGGCTTGCTGTTCGACACCCTCGTCGTGCCTCGTTCATGAAACCGTCCATTGCTGCCCTGCTGGGACCTGGTTCTGGT 
GGCCGCTACGGGTGCGCCCGCGCCCGGCAGTCAAATCTTCCGCCG 

::::::::::::: Rvl46T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTGGCGTGCCGTTCCAACCCGAATTGGCTTTCGGCGCCATCGGTGAGGACGGCGTGCGGGTGCTC 

AACGACGACGTCGTCCGCGGGACAC^CCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTA 

CAACGCCGCGCGGAACGCTTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGAC 

GGCATCGCCACCGGAGCGACGGCCAAGGCGGCGTGCCAGGTCGCCCGGGCGCACGGTGCG 

GTCCCCATCGGCCCAGACGACATCGTGGCGAGA 



Clone Rvl47 

:::::::::::: : Rvl47SP6 . seq: :::::::::::: 
ATACTCAAGCTTTTACGGTGATCGCGGATCACCTGGTTCATGAACT 

ACATGAGCCAGCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAAC 

C^GCTTCCATATCCCGCGACGAACGACGCCAGTCCGCTACGTAACCCCTCCGCGA 

CTCCACCGACCGGGCCCGGGTGTGGGGTGTTTCGGCGACCGGCAGCCANGTGGTCCACACTGCCGAAG 

:::::::::::: : Rvl47T7 . seq: :::::::::::: 

TAGTCGCTGACCGGTGCAGGTTTCGACNATGTGGTGCCGGTTCGGCGGCTACGTGCCATCGAGACACTGGCGCAGGCT 
ATCGC^CCCGTTATCGGCTACGAGCAAATCGCGGTATGCGTTCTTGAGCATGAGTCGGCGACCGTCGTCATGGTCGAC 
ACCCACGACGGAAAGACGCAGATCGCCGTCTANCNTGTGTGCCGCGGATTATCAGGACTGACCTCCTGGCTGACCGGC 
ATGTTTGGTCGCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGGTCGGCTCGG 



Clone Rvl48 

:::::::::::: :Rvl48SP6. seq: :::::::::::: 

ATACTCAAGCTTTCCGCCGATACCCGCCATGTCGCGCACATCCAGAACTTCTGGGGGGATC^ 

TCCGAAAGTGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGTCGGTAACAACGAAACCGAAGCGTATGACTCG 

GTCCACGCGGTGCGGCACATGGTGGACACCACACCGCC^CCGCACGGGGTGAAGGCCTATGTCACCGGTCCGG 

CTCAATGCCGACCAGGCCGAGGCCGGAGACAAAAGTATCGCTAAGGTCACCGCGATCACGAGCATGGT 

ATGTTGCTAGTGATCTATCGCCCCGTAATTACCGCGGTTCTCGTCTTGATCATGGTCGGCATCGACCTCGGCGCAATC 

CGCGGATTCNTCGCCTTGCTCGCCGACC^CAACATTTTGAGC^ 

CGATTGCNGCGAAC 

:::::::::::: : Rvl48T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTGGCGTGCCGTTCCAACCCGAATTGGCTTTCGGCGCCATCGGTGAGGACGGCGTGCGGGTGCTC 
AACGACGACGTCGTCCGCTGGACACACCTCGATGCTGCCGCC^^ 

CAACGCCGCGCGGAACGCTTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGAC 
GGCATCGCCACCGGAGCGACGGCCAAGGCGGCGTGCC7VGGTCGCCCGGGCG<^ 

GTCCCGATCGGCCCAGACGACATCGTGGCGAGATTCGCCGGGTACGCCGATGAAGTGGTGTTGTTTGGCGACCCGGCG 
TTGTT 
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Clone Rvl49 

:::::::::::: : Rvl49SP6 . seq: :::::::::::: 

ATACTCAAGCTTTGGC^TTGTGCACATTTTCCACCCGTGCTCTATTAATGCTGAGCCGCTAA.TTGTGACCCCAGTCGG 

GAAACACGCGGAGCACCTWVTTCACCGCAGCGGCCGGGGCGGTTC^VACTCACCATGGATCGCTCT 

TGGACTVATCGTCGCTGTAGCGCGTCGCGAAC^CCTCAGCTTCTGCTGCCGCGGCTTCTTCCGGCGATGGTAACCCCCA 

GGTTTCGCCCACGGTCTTACGTAGCAGTGCGACGCGGTGTTCATCTGCATCGACCTGTTGACTCATCCTGTCAAGGAT 

GAAGGCGTACTGGGCCGACTGCGCCTTCTGCCGCGCC^GGTCGGCT^TCACCAGGATCTCAGAAACGAGCTGCGACTC 

ACTCTTCCAGGCCACCCTGGCCGAAAGCTCGACATGGTCAATCCGGCCG 

:::::::::::: : Rvl49T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTGCGGGCCGGAGTGGTTTCGACGGCCGCTCGCTTCTCGGCATCGGTTTGGGCTGTCACCAGCAG 
TTGGTAGTTCTTCACGTACTGTTGTTCGAGCGTCGAGCCGCCGCGCGTGTCGAGGTCGCCGGACGCGTATCCCGCCAG 
GCCGGTCAGGGTGCCCTTCCAGTCCACGCCGCTGTGGTCGGCGAACCGCTTATCTTCAATCGAGACGATCGCCAGCTT 
CATCGTGTTGGCGATCTTGTCCGAGGGCACCTCGAACCGGCGCTGCGAGTAC7VGCCACGCGATCGTGTTGCCCTTCGC 
GTCGACCATCGTCGATACCGCAGGCACTTGCCCCTC 



Clone Rvl4 

::::::::::::: Rvl4SP6. seq: :::::::::::: 

ATACTCAAGCTTCCCGGCGGCC^GTACCGAAAGCGCGAACAGCTCGCGGCAGCCCACGACGTGCTGCGTCGGATTGCC 
GGCGGCGAAATCAATTCCAGGCAGCTCCCGGACAATGCGGCTCTG 

GTGCCCGGGGTCGTGGTGCACCTGCCGATCGCACAGGTTGGCCCACAACCGGCCGCTTGATGCCCGGTCGGC^AGCCC 
GGC7VGTTGCCAAACCGAGCGTGATCAGGCTCGGCTCGCGAGTTC 

GGCCAGGATCTGCGTGT(^TC^C^CGCTCGCC^AGGAGGTTGTTGTGGTGCTATCGACGGCCTTTAGCCAGATGTTC 
GGAATCGACTATCCGATAGTGTCCGCGCCAATGGACTTGATCGCCG 

:::::::::::: :Rvl4T7.seq: :::::::::::: 

AGCTTCGGTGTAGCCGATCACCGGAAGCCGCATGATCAGCCACGTTTCGCGCCGCCCGGCATACGGCGGCGTACCGAT 

CTCCGCGTCATACACCCGCGGGTAATCGCCGACGGTGCCGGTTCGCGAGCCGAAGGTGACGACGCTGATTGAATCGAG 

TTCC^GGTCCAGCGGGTGGCGCAGC^CGGCGCGAGCTC^CGACGTC^TCTVCGTTGTCGCTTTCTACGGTC^CCGA 

CCCGGTGACCGTAGTCGCCCGGTGCGCTCGGCCGAGAAGTTGCACCGCCACCACCGCGACACCGTCTTGCACGCGGAC 

GCCACCCCCGGATCGGTTGTTGGCCAAGGTAATTGGGTCATTCCATTTGACGGGACGCCGACCCCGC^ 

CGCCCACGACCACGC C GGCT GAC CCACCACTGTACGAACACCAAGGCGACGC CGA 



Clone Rvl5 

:::::::::::: : Rvl50SP6 . seq: :::::::::::: 

ATACTCAAGCTTCGGTGGCTTCGCCCGCCCTGCCGGGTGGACTTCATGACAACGCGGGGGCGATTACCCCCGCTACCG 
CCAGCAGCATGACGGCGGTACCTAAC^CCGCCCGGATGCCTCGCACGTGCCTCGATGTGCTC^CGGAATCGCCCCGGC 
ACCGCGATCTCGAGGATCACCAGCGTTACCCCCGGCAGCGCGACACCGACAATTCCGTAC^ 
CCCTGGGCCAGCTGATTGGAGCTGGCG 

:::::::::::: : Rvl50T7 . seq: :::::::::::: 

CAGGC^TGCAAGCTTCCACATGTACGGATCCACGAACATCCCGTTGAACTGACAGGTG 

GGCCACTTGTTCTACGCGGTTACCGAAGATCTCTTCGGTGACCTGCCCGCCGCCGGCCAGCTCGGCCCAGTGCCCGGC 
GTTGGCCGCCGCGGCGACGATCTTGGCGTCCACGGTGGTCCGGGTCTTGCCCGCTAGCACGATCCGCGAGTCGGCCGG 
TCACCCGGGT 



Clone Rvl51 

::::::::::::: Rvl51SP6 . seq: :::::::::::: 
ATACTCAAGCTTTCC^W5TCCCAAGTGTCGAT(^TGGCC^ 

CCGCTCGATGCCGGCCCGTATACCTTCCTCGCCGCCGACGCCCTGGTGCTCAAGGTGCGCGAGGCAGGCCGCGTCGTC 
GGGGTGCAC^CCTTGATCGCCACCGGCGTCAACGCCGAGGGCTACCGAAAGATCC^ 

GAAGACGGGGCCGGCTGGCTGGCGTTCTTCCGCGACCTGGTCGCCCGCGGCCTGTCCGGGGTCGCGCTGGTCACCAGC 
GACGCCCACGCCGGCCTGGTGGCCGCGATCGGGGCCACCCTGCCCGCAGCGGCCTGGCAGCGCT 

:::::::::::: : Rvl51T7 . seq: :::::::::::: 
CAGGC7VTGCAAGCTTCACACGTAGGCGCCG 

GCGAGC^GGTC^CCGGGCGCTGCCCGTCGAGGAGCCGGTTTTTGGCGTGC^GCCACTGGCCGACACCTCGGGGGGTA 
AGCGAATCCGAGAGCAGGAGGACGAGGTCACG^GCTGCGCC^GCCGGTCGTACCGCTCAGGGCGGATGTCGCCGGTC 
CGCCACCCGCGTACCGCCCGATCGGACACCTGTATGACCGCGGCGACGTC 
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Clone Rvl52 

:::::::::::: : Rvl52SP6 . seq: :::::::::::: 

CGCGGCGGCGCATTACCCCCGCTACCGTCAGCAGCTTGACGGCGGTAGCGAACACCGCCGGATGCAGCGCAGGTGCGT 
CTATGTGCACACGGAATCGCCCCGGCACCGCGATCTCGAGGATCACCAGTGCCCGCCCCCTG 

:::::::::::: : Rvl52T7 . seq: :::::::::::: 

GGGATCGAGGAACA.GCGCGTTGAACTGATAGGTGCGGCCCGGCTCGAGCAGGCCGGCCATTTGTTCGATGCGGTTACC 
GAAGATCTCTTCGGTGACCTGCCCGCCGCCGGCCAGCTCGGCCCAGTGCCCGGCGTTGGCCGCCGCGGCGACGATCTT 
GGCGTCCACGGTGGTCGGGGTCATGCCCGCGAGCAGGATCGGCGAGCGGCCGGTCAGCCGGGTGAACTTCGTCGAGAG 
CTTGACCCTGCCGTCGGGGAGGCGAACCACGGTCGGTGCGTATCTCGACCAGGCCCGGGCAACCTCGGGGGTGGCGCC 
GACGGTGAACAGGTTGCGCTGGCCACCGCGGGTAGCCGCCGGCACTATGCCGATGCCCAGGCCGCGGATCACCGGTGC 
GGTCAGTCGGGTCAGGATGTCGCCCGGCCCCAGGTCGAAGATCCAGCGGGCGCCGGCCGCGTGGACACNGGTGATCTC 
GTCCAC CAT CGACTTT CT GATCA 



Clone Rvl53 

:::::::::::: : Rvl53SP6 . seq: :::::::::::: 

TAACTCAAGGCTTGCGTTGAGGCCCCAGGCCCATCGACGGTTTGGCGGCCTTAAATGCACTGAGGTCGTCAATTGACC 

CCACAGCGGAAATGCCGACTATTCGCAGGCCTCCTTCGCCTTGGCTGCCGGAGAGGGGCTCCGCGGGAACCGCATGCA 

GGTATATGACCTCGGTTTCTCGGGTGCTACCGCGTGCCTTGTCGAGGATGAACTCGGCGTTGGAATTGTCCAGCCGGC 

CCAATTCATCGAGCGCAGATTCGTACACATGGCCGGC^ 

CCCTGTCGGGATCCTGCTCACGGGTAAAGGAACTTACNTGGCNCTCGGTGCC 

:::::::::::: : Rvl53T7 . seq: :::::::::::: 

CCTTCTGCGCC^CCCACACCGTC^CGCCCGCGAAGTCGACGTCGTCC^GGCC^TCGGCGGCCTCACGGATGGATTCG 

GCGCGGACGTGGTGATCGACGCCGTCGGCCGACCGGAAACCTACCAGCAGGCCTTCTACGCCCGCGATCTCGCCGGAA 

CCGTTGTGCTGGTGGGTGTGCCGACGCCCGACATGCGCCTGGACATGCCGCTGGTCGACTTCTTCTCTCACGGCGGTG 

CGCTGAAGTCGTCGTGGTACGGCGATTGCCTGCCCGAAAGCGACTTCCCCACGCTGATCGACCTTGACCTGCATGGCC 

GGCTGCCGCTGCAGCGGTTCGTTTCCGAACGCATCGGGCTCGAAGACGT^ 

GCAAGGTATTGCGTTCGGTGGTGATGTTGTGATGGCCGCCATCGAGCGCGTCATCACCCACGG 



Clone Rvl54 

:::::::::::: : Rvl54SP6. seq: :::::::::::: 

ATACTCAAGCTTGATTTTGATCATCTVTGATGATCATC^CCCGAAGTGTGGTAGCCGC^GTGGTTATCGTGGGTACCGT 
CGTGCTTTCCATGGGCGCCTCTTTCGGGCTTTCCGTATTGGTCTGGCAGGACATTCTGGGTATCGAGTTGTACTGGAT 
GGTGTTGGCGATGTCGGTGATCCTGCTCCTGGCGGTGGGATCCGACTACAATCTGCTGCTGATTTCCCGGTTGAAAAA 
AGAAATTGGGGCCGGATTGAACACCGGAATTATCCGTGCCATGGCTGGTACCGGGGGAGTGGTTACCGCTGCCGGCAT 
GGTGTTCGCCGTTACCA 

::::::::::::: Rvl54T7 . seq: :::::::::::: 

ATTGNCTTTCGGCGC(^TCGGTGAGGACGGCGTGCGGGTGCTC^JVCGACGACGTCGTCCGCGGGACACACCTCGATGC 
TGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTACAACGCCGCGCGGAACGCTTCCGCCGCGGGCGTGA 
CCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCGACGGCCAAGGCGGCGTG 
C(^GGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCC^ 

CGCCGGGTACGCCGATGAGGTGGTGTGTTTGGCGACGCCGGCGTTGTTCTTCGCCGTCGGGCAGGGTTACCGCAACTT 
CACCCAGACCTCCGACGAAGAAGTGGTGGCGTTTTCTGGATCGTGCTC 



Clone Rvl55 

:::::::::::: :Rvl55SP6.seq: :::::::::::: 

ATACTCAAGCTTTTCCCGTCCGTCATCGCCCAAGCGCGTGAGGCCGAAGCGGCTGGTTACGACTCCCTGTTTGTGATG 
GACCACTTCTACCAACTGCCCATGTTGGGGACGCCCGACCAGCCGATGCTGGAGGCCTACACGGCCCTTGGTGCGCTG 
GCCACGGCGACCGAGCGGCTGCAACTGGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCCGACCCTGCTGGCA7^AG 
ATCATCACC^CGCTCGACGTGGTTAGCGCCGGTCGAGCGATCCTCGGCATTGGAGCCGGTTGGTTTGAGCTGGAACAC 
CGCC^GCTCGGCTTCGAGTTCGG(^CTTTCAGTGACCGGTTC^CCGGCTCGAANAGGCGCTACAGATCCTCGAGCa\ 
ATGGTCAAGGGTGAGCGCCAACGTTTTTCGGCGATTGGTACCCACCGA 

:::::::::::: : Rvl55T7 . seq: :::::::::::: 
CGGCCACCGGGGCCACTCCGCACAATCTGTACCCGACCAAC^^ 
CGCGGTACCCGCTGAACTTTGTGTCGACCCTCAACGCGAT 
TGACGCCGGAACAAATTGACGCAGCGGTTCCGCTGACCAATACGGTCGGTCC 
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GCACGGAGAACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGTTCAAC 
CAAACTTGAAGGTGATTGTTAACCTGGGCTACGGCGACCCGGCCTATGGTTATTCGACCTCGCCGCCCAATGTTGCGA 
CTCCGTTCGGGTTGTTCCC^GAGGTCAGCCCGGTCGTC^TCGCCGACGCTCTCGTCGCCGGGACCAGCAGGGAATCGG 
CGATTTCGCCTACA 



Clone Rvl56 

:::::::::::: : Rvl56SP6. seq : :::::::::::: 

ATACTCAAGCTTGGGGTGGCGCTGTCGGTCGGTGTGCTTGGCGGCGTCGGTATCAACACCGCCCACGAAATGGGGCAC 
AAGAAGGATTCGCTGGAGCGGTGGCTGTCCAAAATCACCCTCGCCCAGACCTGCTACGGGCACTTCTACATCGAGCAC 
AACCGTGGCCATCACNTCCGGGTGTCCACACCGGAGGACCCGGCGTCGGCGCGGTTCGGCGAAACGTTGTGGGAGTTC 
CTGCCCCGCAGTGTTATCGGCGGCTTGCGCTCGGCCGTTCATTTGGAGGCCCAACGGCTGCGTCGGCTCGGCGTCAGC 
CCCTGGAATCCCATGACGTATCTGCGCAACGACGTGCNCAACNCGTGGCTGATGTCNGTGGTGTTGTGGGGTGGGC 

::::::::::::: Rvl56T7 . seq: :::::::::::: 

TCGCCACCGCACCGCGGCGAACGCTCAAAGGCACCTACTGGCACCAAGGCCCCACACGTCACCCTGTGACCTCCTGCG 
CCGACCCCGCCCGAGGTCCTGGCCGTTACCACCGAACGGGCGAGCCGGGAGTCTGGTACGCATCGAACAAAGAGCAAG 
GTGCATGGGCGGAGTTGTTCCGCCACTTCGTCGATGACGGGGTCGATCCATTCGAGGTCCGTCGCCGCGTCGGTCGAG 
TGGCGGT CACACTCCAGGTACT CGACCTCACAGACGAGAGGACT CGATCCCATCTAGGT GTGGAC GAAACAGATCTTC 
TGTCCGACGACTACACCACCACCC^GGCCATCGCCGCCGCCCGCGATGCC^ACTTCGACGCCGTACTGGCCCCGGCGG 
CGGCGCTCCCCGGTTGTCAAACACTTTGCCGTGTTCGTTCACGCACTGCCCAACATCGAGCCCGA 



Clone Rvl57 

:::::::::::: : Rvl57SP6 . seq: :::::::::::: 

AT GAAATAAGAAGAGCACATCCCTCAGT CGGTTAT CAT CACTAGCGCTCGCCGCACCCGT GTAAC CGATCATAGCGAG 
CGAACTGGCGAGGAAGCAAAGAATAT CT GTTCTGTCAGATAGCT CTTACGCTCAGCGCAAGAAGAAATATC CCCCGCG 
GGAACAACT C CAGGTAGAGGTACACACGCGGATAGCCAATTCAGAGTAATAAACTGT GACACTCACACCCTCAT CAAT 
GATGACGAACTACACCCCGATATCCGGTCACATGACGAAGGGAAAGAGAAGGATATCATCTGTGACAAACTGCCCTCA 

AATTTGGCTTCCTTAA 



Clone Rvl59 

:::::::« ■ : • ■ : Rvl 59SP6«seqi * * • : : : : * : : : : 

ATACTCAAGCTTGTCGAACT CCTTCTT GAATACCGGC CGGCCATCCACAGAT GCCCGGAAGAACTT CCAGGTAC C CAT 

GGCGGCTGGATCAGGGGGCGGCACAGTTGGTCTTGTCCTGCCTCGAGTGGCGTCGTTGTCCGGCTTGGACGGGGCTCC 

GACGGTACCGGAGGGCAGCGACAAAACACTTATGCACTTGGGCGACCCGCCGAGACGGTGCGACACCC^ 

CACAAGCTCAGCCGCGGCCGCTCTTGTTCTTCGTCGGATCGACATTCACCCACTTCTGACCGGGCTTGGGC 

GCAGAA 

::::::::::::: Rvl59T7 . seq: :::::::::::: 

GGTATAGTCGCTGACCGGTGCAGGTTTCGACAATGTGGTGCCGGTTCGGCGGCTACGTGCCATCGAGACACTGGCGCA 
GGCTATCGCACCCGTTATCGGCTACGAGCAAATCGCGGTATGCGTTCTTGAGCATGAGTCGGCGACCGTCGTCATGGT 
CGACACCCACGACGGAAAGACGCAGATCGCCGTCAAGCATGTGTGCCGCGGATTATCAGG^ 

CGGCATGTTTGGTCGCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGGTCGGCTCGGATAGCGAGGTCAGCGAATTCTC 
GTGGCAGCTCGAAAGGGTCCTGCCGGTGCCGGTCTTTGCGCAAACGATGGCGCAGGTTACGGTCGCGCGGGGTGCGGC 
CCTGGCGGCGGCCCA 



Clone Rvl5 

::::::::::::: Rvl5SP6D2 . seq: :::::::::::: 

GACACTATATNATACTCAAGCTTCAGGTC7\ATGTGCGCCAAGCCCTGACGCTGGCCGACCAGGC(^ 
CCCTNTCTAGA 

:::::::::::: :Rvl5T7. seq: :::::::::::: 

CTGTAGCCACCTGTTGCCATCCCCGTCATGCCCGACTCTGGTCATCTCGGATCCGCTGACACCCCGCTAAGGCTGCTC 
CTCTCGGTGC^TTACCTCACCGACGGCGAACNCCCCCAGCTTTACGACTATCCGGATGACGGCACCTGGTTGCCGGCT 
AACTTCACCGTCAGCTTGGACGGCGGCGCTACCGTCGATGGCGCCAGCGGGGCGATGGCCGGGCCCGGCGACCGATTC 
GTCNTCANCCTGTCGCGTGAACTTGCCGACGTCATCGTGGTCGGTGTGGGCACCGTGCGCATTGAGGGCTACTCCGGC 
GTCCGGATGGGTGTCGTCAAGCGCCCGCACCGGCAGGCCCGA 
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Clone Rvl60 

:::::::::::: : Rvl60SP6. seq: :::::::::::: 

ATACTC^GCTTCGC^CGCTCGGCGCGCGCGGTACCGCCCAGGTCGCCCAACAGATCGTCGATGTTCGCGTCGTCCGC 
CTCGCGCACGTGGTCTGTCACCAGTCAACGTTAACGCCGCCGCACATGTCCTGCGGCCGGGCAAAAACGTGAAAAACG 
AGCGGGCGACTGCNATGTCATGACACCGACGGCCGCCGATGGGCCCAGGGTCTGGCAAATTCGATCTGTGCGGCCAGT 
GCCAGCAGCGTCGCCTCGTCATACGGCCGGCCGACGAGTTGAACCGACATGGGCAGGCCGTCGCCGTCGAAGTCCCAC 
GGCACC^CGGGCGCGGGCTGGCCGGTCTVGATTCCAAAATTGAAAG 

:::::::::::: : Rvl60T7 . seq: :::::::::::: 

ATCGTTTCGACC^GGCGCTCCATCCGGCGAGTGGATACTCCCAGCAGGTAGCAGGTCGCCACCACGCTGGTCAGTGCG 
CGTTCAGCTCGCTTGCGGCGCTGCAGCAGCCAGTCCGGGAAATAGCTGCCCTGGCGCAGCTTGGGGATCGCGACGTCG 
ATGGTTGCGGCACGGGTGTCGAAATCACGGTGGCGGTAGCCGTTGCGCTGATTGGACCGCTCATCGCTGCGTTCGCGG 
TAGCCCGCCCCGCACAGGGCGTCGGCTTCAGCCCCCATCAAGGCGGCGATGAACGTCGAGAGCAGCCCGCGCAGCAGA 
TCCGGGCTCGCCTGTGCGAGTTGGTCAGCCAGAAGCTGCTCGGTGTCGATAAGATGANAAGAAGTCATTGCGTTATTT 
CCT 



Clone Rvl61 

:::::::::::: : Rvl61SP6 . seq: :::::::::::: 

ATACTCAAGCTTGGGTGTTGCCGATCACCGGAAGCCGCATGATCAGCCACGTTTCGCGCCGCCCGGCATACGGCGGCG 
TACCGATCTCCGCGTCATACACCCGCGGGTAATCGCCGACGGTGCCGGTTCGCGAGCCGAAGGTGACGACGCTGATTG 
AATCGAGTTCCAGGTCC^GCGGGTGGCGCAGGAACGGCGCGAGCTCAACNACGTCAATCACGTTGTCGCTTTCTACGG 
TCACCGACCCGGTGACCGTAGTCGCCCGGTGCGCTCGGCCGAGAAGTTGCACCGCC^CCACCGCGACAACGTCTTGC^ 
CGCGGACGCCACCCCCCGGAT 

:::::::::::: : Rvl61T7 . seq: :::::::::::: 

GCGCNAACAGCTCGCGGCAGCCCACGACGTGCTGCGTCGGATTGCCGGCGGCGAGATCAATTCCAGGCAGCTCCCGGA 
CAATGCGGCTCTGCTGGCCCGCAACGAAGGACTCGAGGTCACCCCGGTGCCCGGGGTCGTGGTGCACCTGCCGATCGC 
A(^GGTTGGCCCACAACCGGCCGCTTGATGCCCGGTCGGCAAGCCCGGGAGTTGC 

GCTCGCGAGTTCGGCGAAAAAGTGGCTCGCCTGATCACCTACCATCGGCCAGGATCTGCGTGTCATCACGACGCTCGC 
CAAGGAGGTTGTTGTGGTGCTATCGACGGCCTTTAGCCAGATGTTCGGAATCGACTATCCGATAGTGTCCGCGCCAAT 
GGACTTGATCGCCGGCGGTGAGCTGGCTGCCGCNGT 



Clone Rvl62 

::::::«:::::: Rvl 62 SP6»seq: : : : : :: : : : : : : 

ATACTCAAGCTTTCTCCGATACCCGCCATGTCGCGCACATCCAGGACTTCTGGGGGGATCCGCTGACAGCGGCGGGAT 
CCCAAAGTGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGTCGGTAACAACGAAACCGAAGCGTATGACTCGG 
TCCACGCGGTGCGGGACATGGTGGAGACCACACCC^ 

TCAATGCCGACC^GGCCGAGGCCGGAAACAAAAGTATCGCTAAGGTCACCGCGATCACGAAC^ 
TGTTGCTAGTGATCTATCGCTCCG 

:::::::::::: : Rvl62T7 . seq: :::::::::::: 
CCATGAGCACCGCCAGCCGAGGACGAGGCCAAACTCCGCCG 

TTTAGCCGCCGAAGCAGTGACGTAC7VTCGGCGAAGAGCAGTTCGCCTGTCGACCGACGGCGCAAACCGTGAGGCTAGG 
GAAGCGAGGAGCACATGGCCGCCGACCCGCAATGTACACGCTGCAAGCAAACC^ 

CCGCCC^TCGCCGCGGTCAAGCCGGGATCGTCGATGACGGCGCAGTACTGATTCACGTGCCCGGTGAATGCCGCACCC 
CGGGGAGCACTTTCCGCCAAAACTAACCCGGTTGG 



Clone Rvl63 

:::::::::::: :Rvl63SP6. seq: :::::::::::: 

CGGGTGTCATTGGCCACCGGCGGCGGCTGTCCGGGAAATGGCGGGTCCCCGGTGGTTTTGCTGAGGAGTGCTGAACCG 

TAGTCGAAGTGGGCGGCGTCAGACTCCACCCAGCCAGCAGGC7VGCGCGAANCTGAATCCTCCAACCGGGTTG 

CGGACAGGTTGGGGTGCGTTTGGGGCAATNACAGGTGGCGGCGGTGCGTTCGGGTCGGCCGGCGGAGGTGCTGCNTTG 

GGATCCCCGGCTGGGCATTCGGCNTGTTGGCGGCGGCCGGTGGTGGGGGGGGCAACACGTGTCNCCGGTGCGGGTGGC 

CCT 



::::::::::::: Rvl63T7 . seq: :::::::::::: 

CCAAGATCTACACCATCGAATACGACGGCGTCGCCGACTTTCCGCGGT^ 

CCATTGCCGGCACCTACTACGTGCACTCCAACTACTT^ 
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CCAATACGGT CGGT CCCACGATGACCCAGTACTACAT CATTCGCACGGAGAACCTGCCGCT GCTAGAGCCACTGC GAT 
CGGTGCCGATCGTGGGGANACCCACTGGCGAACCTGGGTTCAACCAAACTTGAAGGTGATTGTTAACCTGGGCTACGG 
CGACCCGGCCTATGGTTATTCGACCTCGCCGCCCAAATGTTG 



Clone Rvl64 

::::::::::::: Rvl64SP6. seq: :::::::::::: 

AGCTTCCCGAGTTCGGCTTTGGATCAAGACCCCAGTCCGCGGGCGCGATCCGGOJGCTCGGTGACTACATCAAGCCAC 
AAATCGACGGCTTTCGGGGTGCCGATACCGATGACGTGGCGGATGTCGAGTGTTGAGTTCTCGGCGGGGCGGATGCTC 
ACCT GGCGAT CACCTGCCT CT CGTT GACGATCGAT CGTCTATGCCGCCGT CTCT GCGGGAACAGGCCNCCAGTACAT C 
GCCACAGACGGGATCCACCCGCATTTCGGCTACGGTTGCTCGTTTCGGTGTTCGGACTAGTCGGTCCTGGTGACGTGC 
CGGTGATGCGGACCGGTCCTAGCACTGACCAATGGCCAAAATGCGGGC 

:::::::::::: : Rvl64T7 . seq: :::::::::::: 

CGGGGGGCCTCTTAATAGTGTAGGAAAGAAGCTCTACATATTCAGGAGGATTCACCATGGCTCGTGCGGTCGGGATCG 
ACCTCGGGACCACCmCTCCGTCGTCTCGGTTCTGGAAGGTGGCGACCCGGTCGTCGTCGCCAACTCCGAGGGCTCCA 
GGACCACCCCGTCAATTGTCGCGTTCGCCCGCAACGGTGAGGTGCTGGTCTGCCAGCCCGCC^AGAACCAGGCAGTGA 
CCAACGTCGATCGCACCGTGCGCTCGGTCAAGCGAC^CATGG^ 

ACACCGCGCCGGAGATCAGCGCCCGCATTCTGATGAAGCTGAAGCGCGACGCCGAGGCCTACCTCGGTGAGGACATTA 

CCGACGCGGTTATCACGACGCCCGCCTACTTCAATGACGCCC^^ 

TCTCACGTGCTGCGG 



Clone Rvl65 

:::::::::::: :Rvl65SP6. seq: :::::::::::: 

ATACTCAAGCTTCATAACAGGCCTGTTGTGGGCGCACCCGGCTCGCCGAGTTCTGCACGOVCCGCCTCT^GTGCGGCC 

CGCACCGCCGG(^TCTCCCGGTCACGCAGGGCCGCGGCCCGCGCCGC7VGCGACGGCGTGTTCGCGC^GTTCGCCGTCA 

ATGATGCTGACCTGATCGGCCACCCGGGCGTTCTCGGCGTCTTCGCGTTCACTAATCGCGGTGCTCAGCAGCGTCTCG 

ACAGCCACC^CCCGAGTGGCGACCAGCTGCTCCACCACGGACCGCAGCGATGCCGTCACCTCACCCGTCCAGCGGTCC 

ACCACGAC^CGGTCGTGCACC^GCGCGCGGGCATTC^CC^^ 

ACCATCCCCGATGCAGCCAGGCCGGGAGTAAGA 

:::::::::::: : Rvl65T7 . seq: :::::::::::: 

CTGGTGCTGGACGGAGCCTAGTACT^CTTCCTCTCCAATGCTCTTGCCCCGATCGCGGCGACC^GGATGACCCAGGAC 
ATCCTGCCGCCCGAAGTACTGGAAAAGCTCACACCCGAGTTCGTCGCACCGGTGGTGGCCTACCTGTGCACCGAGGAG 
TGTGCCGACAACCCATCGGTGTACGTCGTCAGTGGTGGTTAGGTGCAGCGAGTTGCGCTGTTTGGCAACGACGGCGCC 
AACTTCGACAAACCGC CGTCNGTACAAGATGTTGCGGCGCGGTGGGC CGAGAT CNCCGATCT GT CCGGTGCGAAAATT 
GCT GGATTCAAGTTGTAGAACTAAAT 



Clone Rvl66 

:::::::::::: : Rvl66SP6. seq: :::::::::::: 

ATACTCAAGCTTTTCCGGCGTCGTCCACCTGACCGAAAAAGCGCAGGTGCGCCGCCAAACGGCCCGCCTGGCCGCG 

ACTGGTCGGCGTCGCCGTGGCCGACAATCAGTAGCTGGACA^ 

GCAAAAACGGCCATTCC 

:::::::::::: :Rvl66T7 . seq: :::::::::::: 

TTTCAGATCTCATTTTTATGACATGACTGGAGATCTGTCTAGATTGCAGCTCCTGTGAGCGTGGGTACCGGATT 
CCGGTCGGTC^CGCCGCGGTGGTACCGGCTTTGCGGCAGTGCTCGGCCTCGAGTTCGGCGATCGCGCGCGAAGTGCGT 
TTCGCGCACCAAGATCGCGGCCTAATGGCCGGCGATGACCGCGATGACCAGCGCGATCC^GGAAAAACCGTTCC^CC 
AGTGCTGGGCGGCCATCCCCG 

Clone Rvl67 

:::::::::::: : Rvl67SP6, seq: :::::::::::: 

ATACTCAAGCTTCCCGACCACAAGTTGAACAGCACCGATTTCGGCGAGCACTTCGTCAACTTCC^ 
AAGTATTTCGACAAGTATTTCCGTCGGGCCGCCGCCGCCGGCGCGCGGCAGGTGGTCATCCTGGCGGCGGGGCTGGAC 
TCCCGCGCGTACCGGCTGCCTTGGCCCGACGGGACCACGGTTTTTGAGCTGGACCGCCCGCAGGTCCTTGATTTCAAG 
CGCGAGGTGCTCGCCAGCCACGGTGCCCmCCGCGCGCCCTGCGCCCGCGA 

:::::::::::: :Rvl67T7 . seq: :::::::::::: 

GTGTGCTGTCAATTCAGAGCTGAGCCTGATGCACTCAACTTACTGAGCATGCTAACGCTGGTCGTGCGGGTCTTGTTC 
CCGCGTGTCGGCAGGGCACACGCTCGGGGCGTAGCTGGGAGAGGCCCCGGTC^AGCCCGGAGAGCAGTGCTCAGTCCG 
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CCAGCTTGACCGACTTTCGATGAGAACGCGCTTCTCGCCGTATTGAACTGGCGTGCTGACGGTCGCTGAGCAGCGCTC 

GCCGAGTGCGGCCGCTGATTCTTTCATCGAGCCAGGAGGCGCATTCGTGTTCGGCCGCCTGCGGGTCGGCCCCATCGT 

CGACGCGATCCGTCACCCACTCCTCGATCAGGTCTGCCTCATCGAACGGGCCAACGGTGCTGTCGGAGTATGTGTGCG 

TGGGGACGGCGAGCCGGGTGCTGTGGTAC^CCCACCGTTGCAT 

TCCGCTCACAGGTCGGAACGTTGGTG 



Clone Rvl69 

:::::::::::: : Rvl69SP6. seq: :::::::::::: 

ATACTCAAGCTTTTGGTCTAGCCGGCCGAGCCCGATAC7VGGTGTCATTGGCCACCGGCGGCGGCTGTCCGGGAAATGG 
CGGGTCCCCGGTGGTTTTGCTGAGGAGTGCTGAACCGTATGCGAAGTGGGCGGCGTCAGACTCCACCCAGCCAGCAGG 
CAGCGCGAAACTGAATCCTCCAACCGGGTTGTCGATCCGGAC^GGTTGGGGTGCGTTTGGGGCAATGACAGGTGGCGG 
CGGTGCGTCCGGGTCGGCCGGCGGAAGTGCTGCGTTGGGATCGCGCGGCTGGGCATTCTGCGTGTTGGCGGCGGCCGG 
TGGTGGGGGGGCAACAGGTGTCTCCGGTGCGGGTGGCGCTGCACC 

::::::::::::: Rvl69T7 . seq: :::::::::::: 

GGGGCCACTCCGCACAATCTGTACCCGACC7\AGATCTAC^CCATCGAATACGACGGCGTCGCCGACTTTCCGCGGTA 

CCGCTCAACTTTGTGTCGACCCTCAACGCCAT^ 

GAACAAATTGACGCAGCGGTTCCGCTGACCAATACGGTCGGTCCC^^ 

AACCTGCCGCTGCTAGAGCC7VCTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGTTCAACCAAACTTG 
AAGGTGATTGTTAACCTGGGCTACGGCGACCCGGCCTATGGTTATTCGACCTCGCCGCCCAATGTTGCGACTCCGTTC 
GGGTTGTTCCCAGAGGTCAGCCCGGTCGTCATCGCCGACGCTCTCGTCGCCGGGACCCAGCACGGAAT 



Clone Rvl6 

:::::::::::: :Rvl6SP6.seq: :::::::::::: 

TTCTNTCTTCCCNNATTCGTNNNTCTCNTACTACCNGGGCCNCAAAACACCTTGGCNAACGCTCAAAGGCGNTACNGG 
C^CCAAGGCCCCAC^CGTCACCCTGTGACCTCCTGCGCCGACCCCGCCCGAGGTCCTGGCCGTTACC^CTGAACGGGC 
GAGCCGGGAGTCTGGTACGCATCGAA(^AAGAGC^GGTGCATGGGCGGAGTTGTTCCGCCNCTTTTTTTATGACGGG 
GTCGATCCATTCGAGGTCCGTCGCCGCGTCGGTCGAGTGGCGGTCACACTCCAGGTACTCGACCTa^CAGACGAGAGG 
ACTCGATCCCATCTANGTGTGGACNAAACAGATCTTCTC 

GCGATGCCAACTTCNACNCCGTNCTGGCCCCGGCGGCGGCGCTCCCCGGTTGTCAAACACCTGCCGTGTTCGTTCACN 
CACTGCCCAACATCNAGCCCGANCNATCCNAGGTCCGTCCAACGCCTCCGCGGCTCNCCAACCTNCTCCCNCTGATCN 
TCCGCACCAAACACATGCCCGACTCCNTGCNCCNATTGCTTGNATCCCT 

::::::::::::: :Rvl6T7.seq: :::::::::::: 

CCGCTATCGGTCGGTGTGCTTGGCGGCGTCGGTATCAACACCGCCCACGAAATGGGGCACAAGAAGGATTCGCTGGAG 
CGGTGGCTGTCCAAGATCACCCTCGCCCAGACCTGCTACGGGCACTTCTA^ 

CGGGTGTCCACACCGGAGGACCCGGCGTCGGCGCGGTTCGGCGAGACGTTGTGGGAGTTCCTGCCCCGCAGTGTTATC 
GGCGGCTTGCGCTCGGCCGTTCATTTGGAGGCCCAACGGCTGCGTCGGCTCGGCGTCAGCCCCTGGAATCCCATGACG 
TATCTGCGCAACGACGTGCTCAACGCGTGGCTGATGTCGGTGGTGTTGTGGGGTGGGCTGATCGCGGTCTTCGGCCCG 
GCGCTGATCCCGTTCGTCATCATCCAGGCAGTCTTCGGCTTCAG 



Clone Rvl70 

:::::::::::: :Rvl70SP6. seq: :::::::::::: 

ATACTCATGCTTGCCGAAGTTCCGATGGGTCGCGCCGGCGANCCCAGCGAAGTCGCTAGCGTGGCCGTGTTCTTGGCT 
TCGGATCTATCCTCGTACAT GACCGGCACCGT GTT GGACGT GACT GGCGGCCGGTT CATATGACACCGAGAT CATTGC 
CACGGTACGGC^TTCGTCAAGAAGGAAATCTTTCCCAATGCACCGGCCCTCGAACGTGGCAACAGCTAC 
AATCGTCGATCGGCTGGGTGTTATTGGCTTGCTCGGTCGCCGGCTGCAAGGGTATCGACACCACCGAGTTCATTCTCC 
GGGCGTGCC 

:::::::::::: : Rvl70T7 . seq: :::::::::::: 

GGCGTCT^ACGGTGTCGGCACCGGCGTCCTGCAGTTGGTAGGCCTGCAGTTTGTGCATCAGGCCGATGCCGCGGCCCTC 

GTGGCCACGCATGTAC^GCACCACGCCGCGCCCCTCTVCGGGCGACCATCGCCAGCGCGGCGTCC^ 

ATCGCAGCGGCGTGACCC^^C^C^TCGCCGGTC^ 

GTTGGGCCCGGCGATCTCGCCGCGGACCAGCGCGACATGTTCCACGTCCTCGTAGATGCTGGTGTAGCCGATGGCGCG 
AATCTCCCATGACGAGTCGGAATCCGCGCCTCGGCG 
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Clone Rvl71 

:::::::::::: : Rvl71SP6 . seq: :::::::::::: 

ATACTCAAGCTTCGGCCTCGCTGCAGGAGTGGGAGCCGC^GGGCTGGAAATCCGAAAAACGAGCCGGTGATCGCACTG 
TCGCCGATCGGGGCCGCACCTGGTTGGTGTTACCGATGAATCCGCACCCAAAATGTGGCTGCGGTGGCGTTTCTTGAC 
TCCTTGGCGTCGACTCTTGTGGCAGCCACCGAGCGGTTGGTCCAGGATCTGGATGGGCAAAGTTGTGCGGCCCGGCCG 
GTGACGGCCGATGAGCTGACCGAGGTCGACAGCGCCGTGTTGGCTGACTTGGAACCGACATGGATTCGCCCCGGTTGG 
CGT CACCT CAAGCATTT CAAT GGTTAT 

: Rvl71T7 . seq: :::::::::::: 
ATGCGTCACCCCGATGCGCCGAGATCGGGGCTTCGC^AATAAAGC^ 

CGGAAGGGCAATCAGCCGACCGTCGACGAACGACACCGGCGATAACCACTTAGGCGTTGAACGGCCGGCCCAAACATT 
ACGCCTCCGTTGATAAGGCTTTCGGTCTCTTCCCCGGTCATCCCAAGCACCTTGCGGCAAATTTGAACGCTTTCCTGT 
CCGGGCACCGGCCCCGGGCTTTGGGGTCCNTCCGA 



Clone Rvl72 

::::::::::::: Rvl72SP6 . seq: :::::::::::: 

ATACTCAAGCTTCAATCGCGCCGCCACAATCCAAATATGCGTCTAGCGTCTCGATGAGCGTCGGTCCGGCATCGGCTA 
GGGGCCGCATCACGTCGGTATGCAGGGCCACGATCGCCCAAGGCGTCGCCCATCAAGGGCGCGTTCGGGCAAAAATTC 
CCCTATCCAGCACGGGCCGCGGCGCTCCGCNCCAGCCGGCGACGGCGTTCATCCCGGAGATCGCCTCGCTAGCGCTGC 
GGTGCGCCGCGGTCAGCATGGGCGCCGTGGGGCCGATGACCACCGGGGCGT 

:::::::::::: : Rvl72T7 . seq: :::::::::::: 

TTCGGCGGGTCTGTAGATTGCGGTCGGCCACCCCACAGGCACTCATGAACCGC^GCCCACGATCGATCTCGGTGG 



Clone Rvl73 

:::::::::::: : Rvl73SP6 . seq: :::::::::::: 

GCGC^CC^TCGCCAGTAGGTGCCCGTGGTCGGGCGCGTCGAGCC^CCCGAGCGGAAACGCGAGTCCGAACAGC^C^G 

C^GGACGGGCGCAACCAGGGCGGTGACC^TGCCCCCGGCGCTGAACM 

GCGCGACC 

:::::::::::: : Rvl73T7 . seq: :::::::::::: 

CATCGTCGAACTTCGGTCCGGGTTGNTAGNACCGCAGCACCAAACGCACCCACCGACCCCCACGCTTCACGCCAACCC 
TTTAGTT CATTGGC GTGAACAGCAGCGTAGCCGGTT GCCCCGATATATGT GGAAAAATCGTTCGGAC GTACAAAAAAA 
GTTCCTGACGCTGGCGTC^CTCGAAACTGCCTCGGAAGTC^TGATGATCCTVTCAGTCAATATTAAAGTCG 



Clone Rvl74 

:::::::::::: : Rvl74SP6 . seq: :::::::::::: 

ATACTCAAGCTTGTCTGCTGCCTGAGCGTATGCATCCAAC^ 

GCCGCGGGCAGTGGCACTGGCC^GATGGCCGTTTTTTT^ 

ACCGGTGGCCTCTACAACCGATGCGACAGTTGGACCGGCGATGTT^ 

GCGG 

:::::::::::: :Rvl74T7 . seq: :::::::::::: 

TTGTCCAGGCGGGGAATCGGGCAGGGAGACGACACCTTCGTTCGGTTCGATCGTCGCGAACGGGTAGTTGGCCGCGAC 

C^CGTTGTTTCGGGTCAGCGCGTTGAAAAGTGTCGACTTGCCGACGTT^ 

CACAGA 



Clone Rvl75 

:::::::::::: : Rvl75SP6. seq: :::::::::::: 

ATACTC^TGCTTGGCGCCTGGGTGGCAGCCCACCTGCCC^CC^C^VCGGACCGCGGTGCGGACGCGGCTGACGCGCCTG 
GTGGTCAGCATCGTGGCCGGTCTGCTGTTGTATGCCAACTTCCCGCCGCGCAACTGCTGGTGGGCGGCGGTGGTTGCG 
CTCGCATTGCTGGCCTGGGTGCTGACCCNCCGCNCNACAACACCGGTGGGTGGGCTGGGCTACGGCCTGCTATTCGGC 
CTGGTGTTCTACGTCTCGTTGTTGCCGTGGATCGGCGAGCTGGTGGGCCCCGGGCCCTGGTTGGCACTGGCGACGACG 
TNCGCGCTGTTCCCCGGCATCTTCGGTCTGTTCGCCGTCGTGGTACCCTGTTGCCGGGTTGGCCC 

:::::::::::: :Rvl75T7 . seq: :::::::::::: 

CGCCAATTCACGATATCGTTAACCGATATCCCGAGCCGATAGCTGGCGGGCTCGGGTGGTGGCCAGCGGCGCTGCGAC 
GAAAGGTGTGACCGTCATGAAACAGACACCACCGGCGGCCGTCGGCCGTCGTC^ 
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AGCCGGTGTGATCGCGCTTTCGGCGTGTAGTGGGTCGCCGCCCGACCCCGGCAAAGGCCGGCCCGACACAACCCCGGA 
ACAGGAAGTCCCGGTCACCGCGCCCGAAGNACTTGATGCGCGAACNCGGAGTGCTCCAAACGCATCCTGCTGAT 



Clone Rvl7 6 

:::::::::::: : Rvl76SP6. seq: :::::::::::: 

ATACTCAAGCTTGGGCACTGACTTCGGTACCCCCTCCGCCTTTGGCCAGCAGCAGCCACAGCGCGGTTCGCGGACCGA 
ACGTGGACATCAATAGCCCGGAATCGGTGTGTGCAAGTTGGTAAACGGTGTTGATCCCAAGCTTTGCCAGCCTTTTCG 
TAGTCTTGGGCCCCAC^CCCCACAGTGCTTCGACGGTACGGTCTVCCC^^ 

GATAAATGCCAGCTGGTTTCGCCAACCCGGTAGCGATCTTGGCGCGCTGCTTGTTGTCACTGATACCTATCGAGCAAG 
ACAGCCCGGTTTGCGACAAAATGACTTTTCGGATCTCTTCGGCGACTTCGATGGGGTCGTCGGGA 

::::::::::::: Rvl76T7 . seq: :::::::::::: 

AAAGTCCTGTGCCGGTTCGCTAAACACCCGGCGGACACTCAGACGGTGCTGGTGGTGCGGCATGGCACCGCGGGCAGC 
AAAGCGCACTTCTCCGGGGGACGACAGCAAGCGACCGCTAGAC^GAGGGGTC^ 

CAGCTGCTGGCGTTCGGCGCCACCGATGTTTATGCCGCCGACCGGGTGCGCTGCCACCAGACGATGGAGCCACTCGCC 
G C G GAACT GAAC GT GACCAT ACACA 



Clone Rvl77 

:::::::::::: : Rvl77SP6 . seq: :::::::::::: 

ATACTCAAGCTTGGGTTCC^CGCCCGCGC^GCCACGCCGTC^CCTTTCC^CGAGACCTCACCTGCCGATCCGAAATGG 

AATCGGCCGTGACGGAATTGGCGC^CCGAAC^CCCAACGAGGTGGTGGCTTCGTCGCGAACCGTCACCCGAGTCGCGG 

CCACCGTGCGCACGGCGACGTTCTACACCCGCACCAAGATCCGAAAGCTGCAAGCTCCCAGCACCGATCC 

TCACCGCTGCCGCCCGGCACGTCCTTGACCTATTCGAGCTGGATCGGCCCGTCCGGTTGCTGGGAGTGCGGTTAGAAC 

TGGCCTAGAACCGGCGGGCACACCGCNCCTGGGCGGGGCGAATTCTTGACCGCNCCGGCC 

::::::::::::: Rvl77T7 . seq: :::::::::::: 

CGCGGTTGGCGTAGTTGGACGGGTCGCCCTCCGAGGCCAATGATGACGATGACC^CGCCGATCACGATGGCCACCGAG 
AGGGACAACAACAGAAAGCTGACGAATCCCTCCTTGGCGGCCGGGGCTTTGTGGTCGCCGGTCGCGATGGGCGCGAAT 
TTACGGCCCGCTCCCCCAGGCCGCCGCGAAGCAGGGTCCCCAGCCAGTTGGCGTAGGCGGAATTAACGATCAGCGCCA 
CCGCGATAACCTGCCATGCCTCGGGCATATCGATGTGCGGCCAGAACAGGCCGAAC 



Clone Rvl78 

:::::::::::: : Rvl7 8SP6 . seq: :::::::::::: 

CCAACAAGAGCATCGGGACATACGGAGTCAACTACCCGGCCAACGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACG 
ACGCCAGCGACCACATTCAGCAGATGGCCAGCGCGTGCCGGGCCACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTG 
CGGCCGTGATCGAGATCGTCACCGCCGGACCACTGCCCGtfXXTCGGGTT<^ 

ATCACATCGCCGCGATCGCCCTGTTCGGGAATCCCTCGGGCCGCGCTGGCGGGCTGATGAGCGCCCTGACCCCTCAAT 
TCGGGTCC7UVGACCATCANCCTCTGCAACAACGGCGACCCGATTTGTTCNGACGGCAACCGGTGG 
GCTACGTGCCCGGGATGACCAACCAGGCGGCGCGTTTCGTCGCGAGCAGGATCTAACCGCGAGCCGCCCATAGATTCC 
CG 

:::::::::::: : Rvl78T7 . seq: :::::::::::: 
TAANACCCGTGTAATTTGGGATGGGCAAAAAGGCGAAGCA^ 

GGCTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTCNCCCTCCGACCGCGAACATTCGG 
GGATGGCAGCAACCTGGTAGCNCCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCGCCCGGGCGGCT 
ACAGTCTGAAACGCGATGACCATCGATGTGTGGATGCAGCM 

TCGCTGCGCCGGTGGACCGGTGGGTCTATCCCGGAGACCGACNTCCCGATCGAAGCGACCGTCTCCTCGATGGACGCC 
GGCGGCGTCACCCTGGGTTTGCTCACCGCCTGGCGTGGCCCCAA 



Clone Rvl79 

:::::::::::: : Rvl79SP6. seq: :::::::::::: 

GTCCGCAAAAGACTCAGCGGCCGACTTTGCTCGCAGCTGGCGGTACCGCGCCACCGATTCGATGCCGTGGTCGCGGAA 

GAATGCCTCCCGAAATCGCACGGCCGACTCCAGTTCGGCGAGCATCCGCGATGCCAGCTGCGGCTGCGCCCTGCCGGC 

OVCGGC^CCC^C^TGCGGCAGTTCGTCC^CCTGGGCCAGCGCCCCGCCGCCGAAGTCCAAACAA 

GCCCGGATCGTGGGTAGCAGCCAACGCCATGATCAGCGTCCGC^^ 

GACCGCGACATTGCCTGCGGCCCCGGACAAGTCGATCGTCAGCGGCACCCN 
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:::::::::::: : Rvl79T7 . seq: :::::::::::: 

CGTGGCCACGAACGCCGGGAGGGACANTCTCGGGCGGCTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCA 
ACACGTCGCGTCGCCCTCCGACCGCGAACATTCGGGGATGGCAGCAACCTGGCAGCTACCTGGCCGGGCGATGATCTG 
CAGCGTCGCCGCGGGTAGTCGCCGCCCGGGCGGCTACAGTCTGAAACGCGATGACCATCGATGTGTGGATGCATCATC 
CGACGCAACGGTTCCTACACGGCGATATGTTCNCCTCGCTGCGCCGGTGGACCGGTGGGTCTATCCC 



Clone Rvl7 

:::::::::::: : Rvl7SP6. seq: :::::::::::: 

ATACTCAAGCTTTGCGGCGGGCGCCGAAATGTGAACGCACCA^CCCGCCCGCTGCGGGTCGGCGGGCCACTCGACCT 
CGAATTTCGCCGCCGTGACCATCCAGCCCGACGGCAGTTGGGCACCCGGCCCCCCGGTCGCGGCATAACTGTTGGCGT 
CGCCGTCATAAAGCTCGAACAGCACCGAAACCGACTCCACCACCGGCCGGTGCGCCTCZAAAATCCACGCCGATCTCCA 
CATACCGGGAAAACGTCGGTGTCCCATCGGGTTTCGGCTTGCCCGCCAGCTGCACACCACCGGTGGCCTCGGCCACCT 
TCGCGGCCTGAGCGC^GCTACNCATCCTGACGATCATCACCCCGCCCCCGGCTCACGCTTGGCCTCCGTGACCGCACG 
CATCGCCCGGTTGCGCGCACCGCGACGCCCGTACAGCCGCGCGCAC 

:::::::::::: :Rvl7T7.seq: :::::::::::: 

AGCTTGCCGGGACTGCGGAACAGAAGCGGCGGTTCCTACCGCGGTGTGCGGCCGGCGCGATATCGGCCTTTTTACTAA 
CCGAACCCGATGTGGGCTCCGATCCGGCGCGCATGGCATCGACGGCGACGCCGATCGATGACGGCCAGGCTTACGAGC 
TTGAGGGTGTGAAGTTGTGGACCACCAACGGTGTGGTAGCGGACCTGCTAGTGGTTATGGCGCGGGTACCGCGCAGTG 
AAGGGCACCGAGGGGGAATCAGCGCCTTTGTCGTCGAGGCTGATTCGCCCGGGATCACCGTGGAGCGGCGCAACAAGT 
TCATGGGACTGCGTGGCATCNAAAACGGCGTGACCCGGCTTCATCGCGTCNGGGTGCCCAAAGACAACTTGATCGGCA 



Clone Rvl80 

::::::::::::: : Rvl80SP6 . seq: :::::::::::: 

CTCAAGCTTGGCGATGCGGGCTGGCCAAAACTGGCCGGGCGGGGGTTGGCTTGTTCAATCAAGGGTGGGTTGCCG 
:::::::::::: :Rvl80T7 . seq: :::::::::::: 

CCGAAGGCCCGTTCCCGGGCGTTCAGCAAGCGATCGTCGGTTGGCCCACTGCGGGTCGAATCTTGCGGCCGCGCCGGT 
CGTGGAACGCCCAGGTCACCCGGCGGCGTACC 



Clone Rvl81 

:::::::::::: : Rvl81SP6. seq: :::::::::::: 

ATACTCAAGCTTTTTTCTGCTCATGAAGGTTAGATGCCTGCTGCTTAAGTAATTCCTCTTTATCTGTAAAGGCTTTTT 
GAAGT GCAT CACCTGACCGGGCAAATAGTTCACC GGGGT GAGAAAAAAGAGCAACAACTGATTTAGGCAATTTGGCGG 
TGTT GATACAGCGGGTAATAATCTTAC GTGAAATATTTTCCGCAT CAGCCAGCGCAGAAATATTTCCAGCAAATTCAT 
TCTGCAATCGGCTTGCATAACGCTGACC^CGTTCATAAGCACTTGTTGGGCGATAATCGTTACCC^ 
CAGCCATCTGCTCATCATCCAGCTCGCCAACC^GA 

GACTCCCATCGGC7\ATTTCTATGACACCAGATACTCTTCGACCGAACGCCGGTGTCTGTTGACCA 



Clone Rvl82 

:::::::::::: : Rvl82SP6. seq: :::::::::::: 

CTC^GCTTGGTGCCGACATGGCCGGGCTGGAGCCCGCGTATGGC^GGTTCCGCTC^TGTGGTTGTGATGCAGC^G 

GACTACGTTCGCCTCAATCAGCTCAAACGTCACCCCCGTGGCGTGCTGCGCAGCATGAAGGTCGGCGCC^ 

TGGGCGAAGGCAACAGGTAAAAACCTGGTCGGC^TGGGTCGAGCCCT^ 

GCCGGAGTGCCGGTCGAACTCAACACCGCCTTCACCGATCTTTTCGTCAAAAATGGCGTCGTGTCCGGGGTATAC 
::::::::::::: Rvl82T7 . seq: :::::::::::: 

CCGAAGCGTGGGAAATCCTGACCGAATACCGCGACGTGCTGGACACTTTGGCCGGCGAGCTGCTGGAAAAGGAGACCC 
TGCACCGACCCGAGCTGGAAAGCATCTTCGCTGACGTCTAAAAGCGGCCGCGGCTCACCATGTTCGACGACTTCGGTG 
GCCGGATCCCGTCGGACAAACCGCCCATCAAGACACCCGGGGGAGATCGCGATCGAAACGCGGCGAAACTTGGGCC 

:::::::::::: : Rvl83SP6 . seq: :::::::::::: 

CGACTCGACAAGCATTCTTGACAGTTGTTTTGGCTCGGCATGGTTAGCCAAGGTTCTGCGGTCCCACCAGATCATCTT 
GGTCCGGTAGCGCTCGTCCGGGTATGCTGCCGCCGGGATTCTCGCTGCTATTACTCCCCCCGAAAAACGCCACCGGTC 
CAGCGCGTGGGCCGCCGCGGTCCCCATCA£AAACTGAACCCCGAA<^ 

AGGCGGCAGCAATCGCATCACTGCGCTGCGCGTCACTATTAACCCACCCGGACTTCACTTCCACGACCC 

CCCGGT(^TTGATC^TCTTGCGCACCGCGGATAATCCGGGATTGCCAGCCC^TTCGACTACCGCATGCGAGTCATCGG 

CTGACCGCAGCGGTCCGATTACCCGAGCGCCCCGANTACATCTCCTCC7VATATCAATGGGCGCAA 
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Clone Rvl83 

::::::::::::: Rvl83T7 . seq: :::::::::::: 

GCGGTNTAGCTTCCCGTCGTACCGGCGACCGCCAGCCGAGAAGCTCGTTTTCCCAGTGTTGCTGGGGATTCTCACGCT 
GCTGCTGAGTGCGTGCC^GACCGCTTCCGCTTCGGGTTACAACGAGCCGCGGGGCTACGATCGTGCGACGCTGAAGTT 
GGTGTTCTCCATGGACTTGGGGATGTGCCTGAACCGGTTCACCTACGACTCCAAGCTGGCGCCGTCTCGTCCGCAGGT 
CGTTGCTTGCGATAGCCGGGAGGCCCGGATCCGCAATGACGGATTCCATGCCAACGCTCCGAGTTGCATGCGGATCGA 
CTACGAATTGATCACCCAGAACCATCGGGCGTATTACTGCCTGAAGTACCTGGTGCGGGTCGGATACTGCTATCCGGC 
GGTGACGACCCCCGGCAAGCCGCCATCCGTGCTGCTGT 



Clone Rvl84 

:::::::::::: : Rvl84SP6. seq: :::::::::::: 
CTCAAGCTTGGGCGTGACGGCCACCGGGGCCACTCCGCACAA^ 

CGGCGTCGCCGACTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGCACCTACTACGTGCA 
CTCCAACTACTTCATCCTGACGCCGGAACAAATTGACGCAGC^ 

CCAGTACT ACATCATTCGCAC GGAGAAC CTGCCGCT GCTAAAGCCACT GCGATCGGTGCCGAT CGTGGGGAACCCACT 
GGCGAACCTGGTTCAACCAAACTTGAAGGTGATTGTTAACCTGGGCTACGGCGACCCGGCCTATGGTTATTCC 

::::::::::::: Rvl84T7 • seq: :::::::::::: 

CGGGTGTCATTGGCCACCGGCGGCGGCTGTCCGGGAAATGGCGGGTCCCCGGTGGTTTTGCTGAGGAGTGCTGAACCG 
TAGTCGAAGTGGGCGGCGTCAGACTCCACCCAGCCAGCAGGCAGCGCGAAGC^ 

CGGACAGGTTGGGGTGCGTTTGGGGCAATGACAGGTGGCGGCGGTGCGTTCGGGTCGGCCGGCGGAGGTGCTGCGTTG 
GGATCGCCCGGCTGGGCATTCGGCGTGTTGGCGGCGGCCGGTGGTGGGGGGGCAACANGTGTCGCCGGTGCGGGTGGC 
GCTGCA 



Clone Rvl85 

:::::::::::: : Rvl85SP6 . seq: :::::::::::: 

NCTTGATATTGGCGTCAACGGTGTCGGCACCGGCGTCCTGCAGTTGGTAGGCCTGCAGTTTGTGCATCAGGCCGATGC 

CGCGGCCCTCGTGGCCACGC^TGTACTVGCACCACGCCGCGCC^ 

GAGGCCCG(^TCGCAGCGGCGTGACC(^tf\AC^C^TCGCC^ 

CACCGTCGGCGTTGGGCCCGGCGATCTCGCCGCGGACCAGCGCGACATGTTCCACGTCCTCGTAGATGCTGGTGTAGC 
CGATGGCGCGAAACTCCCCATGACGAGTCGGAATCCGCGCCTCGGCGACCCGCTCAATGTGCTTCTCGTGCTTGCGCC 
GCCATTCGATCAAGTCAGCAATGGTGATCAGCGCCAGACCGTGCTCNTCGGCG 

:::::::::::: : Rvl85T7 . seq: :::::::::::: 

CATAAGGGCCGGCGTACCCGGTACCGGCCGCGGGCCTACCACGTGCCGGAACTGGAAGCGCAGTAAGCCCTCAACGCG 
CCACCGCTTTGGCCCGCGCGCCCGGCGTAGGCGCATCGGCGGTGGCCGTGGGGCGGCGCACTGCGACCTCACCAGCGG 
CTTTCGAGCTTTGTTCGATCAACCGGCCAGGATGGTCGAGGM 

GGGCCCCGATCCGATGCCCCCTCCC^GTTGCGTGAGC^GC^GCGGAGTCGTCGCGGGATCGATGGCaVCGGGGTGTT 
CT^TGGCGGATGGTCCGCTGCCCGCCGACTGGCTCTTGCGGGAGAGCCGATCTAGCACCTVCCGATCCGCGCACGTGGA 
CCGAAACCGCCGAGTAGATGTCGAAAGCGT 



Clone Rvl86 

:::::::::::: : Rvl86SP6. seq: :::::::::::: 

CGTCCTTTTCCCCAAGATAGAAAGGCAGGAGAGTGTCTTCTGCATGAATATGAAGATCTGGTACCC^T 

TTGAGGCTGTTCCCTGGGGGTCGTTACCTTCCTVCmGCAAAACACGTAGCCCCTTCAGAGCCNNATCCTGAGCAAN 

GAACAGAAACT GAGGTTTT GTAAACGCCACCTTTAT GGGCAGCAACCCC GATCACCGGTGGAAAT ACGT CTTCAGCAC 

GTCGCTU^TCGCGTACCAAACACATCACGC^TATGATT^ 

CTCGAATTTCCATATCCGGGTGCG 



Clone Rvl87 

:::::::::::: : Rvl87SP6. seq: :::::::::::: 

CTCAAGCTTCATGTCCGTACGGCTCGGGTACGCTTCCGTCGCAGTGTGCGAGTGATAAATGACGACCGGGACCTCGTC 
GGCATCTTCCATAGCCCGCCACACCTTCA 

GGTCATCGGGATATGCCGCTCGGGACGGTCAGAGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGGGTGGTC 
GCGACACGCATGGGCCACCATCGCATTCAC 



WO 99/54487 



PCT/IB99/00740 



60 



::::::::::::: Rvl87T7 . seq: :::::::::::: 

NCGCCGCCAGCCACCACGCGCGGGTCGGGCGCCGGGCCCGGGCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACC 
GCGACACCACCCGGCTGCGCTACGTCGAGCCATACCGGGCGGAGCTACATCGGCTCGGCCGCCCAGTGTTCGGGCCCT 
CTTTCGAGGTCGAGGTCGATACCGATTTGCGCATCCGCAGCCGCACCCTGGACGACAGAACCGTGCCCTACGANTGCT 
TGTCGGGCGGGGCCAAAGAACAGCTTGGCATCCTGGCGCGATTGGCCGGCGCGGCGCTGGTCTCCAAAGAAGACGCCC 
TTCCGGTGCTGAT 



Clone Rvl88 

:::::::::::: : Rvl88SP6 . seq: :::::::::::: 

CGCCACGTTCATGGGCAACAACCCCGATCACCGGTGGAAATACGTCTTCAGCACGTCGCAATCGCGTAC 
CACGCATATGATTAATTCGTCCAATTGTATAACCAACACGTTGCTCAACCCGTCCTCGAATTTCCATATCCGGGTG 
GTAGTCGCCCTGCTTTCTCGGCATCTCTGATAGCCTGAGAAGAAACCCCAACTAAATCCGCTGCTTCNCCTATTCTCC 
AGCGCCGGG 



Clone Rvl89 

:::::::::::: : Rvl8SP6 • seq: :::::::::::: 

ATACTCAAGCTTCAACCGATTGACGCATTGTGCGAACTGACGGCGCCCGCGCATGGCCAATCCGGAAGACCATCATTG 
GCCAGTGGCCGGGCGCTAACAGGTTCCAGCCCCCC7VCCAGTGCCGCTC 

GCAGGGAAAGCACCGCGGAAGCCGCAAAGGGCTGC^GTTCCGCGCCC^TAGTGTCGTCCGCAACCAGATGCGCTC^ 
AAACCGCGCCGGCAGTCAGCGCACCCGACGCGAGGTCGAGAGACGTCGTCAGCGCGCCCACATGGGGTGCCAATCGGC 
ACGGCAGGTAGGCCGCGCGCAACCCGAACGCGTGGTGCATGCCCACGGTCCGCAGGAGGCGC^GCACCCGCCAATGCC 
GAAGCCCACGAAACATCGGGCGCATCCACGCTTCAACCTC 



Clone Rvl8 

::::::::::::: Rvl8T7 . seq: :::::::::::: 

AGCTTTTGGC^GGGTCTCCTTCGAATTCGGCGTGCACCGCTATGGGTTGCAGCAGCGGCTGGCGCCGCACACCCCACT 
GGCCCGGGTGTTTTCGCCCCGAACCCGGATCATGGTGAGCGAAAAGGAGATTCGCCTGTTCGATGCTGGGATTCGCCA 
CCGCGAGGCCATCGACCGATTACTCGCCACCGGGGTGCGAGAGGTGCCGCAGTCCCGCTCCGTCGACGTCTCCGACGA 
TCCATCCGGCTTCCGCCGTCGGGTGGCGGTAGCCGTCGATGAAATCGCTGCCGGCCGCTACCACT^AGGTGATTCTGTC 
CCGTTGTGTCGT^GTGCCTTTCGCGATCGACTTTCCGTTGACCTACCGGCTGGGGCGTCGGCACAACACCCCGGTGAG 
GTCGTTTTTGTTGCAGTTGGGCGGAATCCGTGCTCTGGGTTACAGCCCGAATCGTCAC 



Clone Rvl90 

:::::::::::: :Rvl90SP6.seq: :::::::::::: 

ATACTCAAGCTTTGTCACACCAACTGTTTCCACCAGGCGCTCCATCCGGCGAGTGGATACTCCCAGCAGGTAGC^ 
CGCCACC^CGCTGGTCAGTGCGCGTTCAGCTCGCTTGCGGCGCT 

CAGCTTGGGGATCGCGACTTCTATGGTTGCGGCACGGGTGTCGAAATCACGGTGGCGGTAGCCGTTGCGCTGATTGGA 
CCGCTCATCGCTGCGTTCGCGGTAGCCCGCCCCGCACAGGGCGTCGGCTTCA.GCCCCCATCAAGGCGGCGATGAACGT 
CGAGAGCAGCCCGCGCAGCAGATCCGGGCTCGCCTGTGCGAGTTGGTCAGCCAGAACCTGCTCGGTGT 

::::::::::::: Rvl90T7 . seq: :::::::::::: 

CCTTAAGCCCCGCAGGGCCCGGCACGCGCGGTACCGCCCAGGTCGCCCAACAGATCGTCGATGTTCGCGTCGTCCGCC 
TCGCGCACGTGGTCTGTCACCAGTCAACGTTAACGCCGCCGCAC^^ 

GCGGGCGACTGCAATGTCATGACACCGACGGCCGCCGATGGGCCCAGGGTCTGGCAGATTCGATCTGTGCGGCCAGTG 

CC^GC^GCGTCGCCTCGTCTVTACGGCCGGCCGACGAGTTGAACCGACATGGGCAGGCCGTCGCCGTCGAAGTCCCACG 

GCACCACGGCCGCGGGCTGGCCGGTCAGATTCC^GACTTGAAAGTACGGAACCCGCTGCACCACC^G^ 

AAACTGCACCCCGGCGTTGGTAGGCGCCGATGCGGGACGGGCCGGTCGCGGCGCCTGGCGTC^C^ACTACGTCGACAT 

CGTCGAAGATCGACTGGATCGGCTGCTCACACCACTCGGCGGCCGCAGGCCGCCATCCGCCGTC 



Clone Rvl91 

:::::::::::: : Rvl91SP6 . seq: :::::::::::: 

AGCTTTTTGAGCGTCGCGCGGGGCAGCTTCGCCGGCAATTCTACTAGCGAGAAGTCTGGCCCGATACGGATCTGACCG 

AAGTCGCTGCGGTGCAGCCCACCCTCATTGGCGATGGCGCCGACGATGGCGCCTGGACCGATCTTGTGCCGCTTGCCG 

ACGGCGACGCGGTGGGTGGTCAAGTCCGGTCTACGCTTGGGCCTTTGCGGACGGTCCCGACGCTGG^ 

CGCGAAAGCGGCGGGTCGGGTGCCATCAGGAATGCCTCACCGCCGCGGCACTGCACGGCCAGTGCCGCGGCGA 

GCCATCGGGACATCATGCTCGCGTTCATACTCCTCGACCAGTCGGCGGAACAGCTCGATTCCCGGACCGCCCAGCGCA 
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TTGGTGATGGAATCGGCGAACTTGGCCACCCGCTGGGTGTTGACATCCTCGACGGTGGGCAATTGCCCCCGGTAACGT 
TTGCCGCCT 

::::::::::::: Rvl91T7 . seq: :::::::::::: 

CGGTCCGACCCTGTTCGACGGCTACCTGAATCAACCCGATGCCACCGCCGCGGCGTTCGACGCCGACAGCTGGTACCG 
CACCGGCGACGTCGCGGTGGTCGACGGCAGTGGGATGCACCGCATCGTGGGACGCGAGTCGGTCGACTTGATCAAGTC 
GGGTGGATACCGGGTCGGCGCCGGTGAAATTGAAACGGTGCTGCTCGGGCATCCGGACGTGGCGGAGGCGGCAGTCGT 
CGGGGTGCCCGACGATGATCTAGGCCAGCGGATCGTTGCCTACGTAGTCGGCTCAGCGAATGTCGATGCGGACGGGCT 
TATCAACTTTGTTGCCCAACAACTTTCGGTGCACAAGCGCCCGCGCGAGGTGCGTATCGTANATGCGCTGCCGCGCAA 
CGCCTTGGGGAAAGTGCTCCAGAACATTGCTGTCAGAAGCTGANCTACGCGAATTATCGTGTTACGCTGGA 



Clone Rvl92 

:::::::::::: : Rvl92SP6 . seq: :::::::::::: 

ATACTCAAGCTTGCCGAAGTTCCGATGGGTCGCGCCGGCGAGCCCAGCGAAGTCGCTACCGTGGCCGTGTTCTTGGCT 
TCGGATCTATCCTCGTTCATGACCGGCACCGTGTTGGACGTGACTGGCGGCCGGTCCATATGACACCGAGATCATTGC 
CACGGTACGGGAATTCGTGAAGAAGGAAATCTTTC 

AATCGTCGATCGGCTGGGTGTTATTGGCTTGCTCGGTCGCCGGCTGC^GGGTATCGAC^CC^CCGAGTTCATTCTCG 
GGCGTGCCGGCGCATTCGAGCTGGCGGTGCGCGCTGCCCAGCACCGTCATAGGTACTTGACGATGGTCCACGTCGGAC 
GAGCGCCTCCACGTCGCTGCCGAACGGTATGCATGGCGGCTACGATTCTC 

:::::::::::: : Rvl92T7 . seq: :::::::::::: 

CGGTGTCGGCACCGGCGTCCTGCAGTTGGTAGGCCTGCAGTTTGTGCATCAGGCCGATGCCGCGGCCCTCGTGGCCAC 

GCATGTACAGCACCACGCCGCGCCCCTCACGGGCGACCATCGCCAGCGCGGCGTCCAGCTGAGG 

GGCGTGACCC7tf\ACAC^TCGCCGGTCAAGC^^ 

CGGCGATCTCGCCGCGGACCAGCGCGACATGTTCCACGTCCTCGTAGATGCTGGTGTAGCCGATGGCGCGAAACTCCC 
CATGACGAGTCGGAATCCGCGCCTCGGCGACCCGCTCAATGTGCT^ 
CAATGGTGATCAGCGCCAGACCGTGCTCATCGGCGAACACCG 
TTTGGCTGACGATCTCGCAAATCGCCCCCGCGGGTTGCAGCCGGCAT 



Clone Rvl93 

:::::::::::: : Rvl93SP6. seq: :::::::::::: 

ATACTCAAGCTTTGGGTGAAAGCCGATCACCGGAAGCCGCATGATCAGCCACGTTTCGCGCCGCCCGGCATACGGCGG 
CGTACCGATCTCCGCGTCATACACCCGCGGGTAATCGCCGACGGTGCCGGTTCGCGAGCCGAAGGTGACGACGCTGAT 
TGAATCGAGTTCCAGGTCCAGCGGGTGGCGCAGCAACGGCGCGAGCTCAACGACGTCAATCACGTTGTCGCTTTCTAC 
GGTCACCGACCCGGTGACCGTNCTCGCCCGGTGCGCTCGGCCGATAAGTTGCACCGCCACCACCGCGACACCGTCTTG 
CACGCGGACCCACCCCCGGATCCGTTGTTGGCC 

::::::::::::: Rvl93T7 . seq: :::::::::::: 

AGCTTGCTGGCATCCGCTCCAGTAGCGCCCCGCGCGTGGCTTCCAGCGCCCGCAGATGCTCCATGAGCCGGCCGGTCG 
AGTCGGCGCCGGCGTTCACCGCGACCCGCCAGGAGCTGGCGGCC^ 

AGAGAATATACGTCT CATATTCGTTGGAGGTCGTCGCAGGCAATCGGTCGATGACGGATTTGAT GGCATCGAGCTGT G 
CTTCGGCGTAGCCCTCCAGCACGTCGGTATCGCTGTGGCGGTCCACGACGACCGCACCGGCGCGGCGGACAGCCGTCG 
GGTTGGACGNTGTGCGGCGATCAGTCCGGCCAGCTCCGCCTCGGGATCAGCGGC 



Clone Rvl94 

:::::::::::: :Rvl94SP6. seq: :::::::::::: 

ATACTCAAGCTTGCTGCAGCTTCCTATGACTGCTCCCGAAACCTGGGGGTGTGCCTGCTGTGTATGCACGGCATACGG 

AC^TCCTTCCCCTGAGACCCGCGGTCGAACC^GCC^CGTGTCCATCATC^GGGGTCAACCCCGG 

ACGCCAAGTTCGCCGACCGTTAACCTAGTGCTGTTAGCTTCATTTGCTGCGAGCAAAACAGCTGGTCGGCCGTTAGGA 

ACTGAATTGAAACTCAACCGATTTGGTGCCGCCGTAGGTGTCCTGGCTGCGGGTGCGCTGGTGTTGTCCGCGTGTGGT 

AACNACNACAAT GT GAC C GGGGGAGGT GCAACCACTGGC CAGGCGT CGGCGAAGGTC GATTGCGGGGGGAAGAAGAAC 

TCAAAGCCAGTGGGTCGACGCGCAGGCCAACGC 

:::::::::::: : Rvl94T7 . seq: :::::::::::: 
AGCTTGACGCGGAGACGGACACATTGCGAACTVrTG^ 
TCAAGCCTTCGCCGAGCC^AATTCC^TC^GAGGCCC^ 
TTATGAGCCAAAATAACTGCTCTCGGGTTAC^CCCAAACAG 
TAAATGTCACGGTATTGTAGATTAAAAAGATACCCACCA^^ 
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AAGCGTCCGTCATCTGTTTGACGGTGTCCCGTTGGGTATCCGACGTTTCCATACGCACACCGGCCGGCAGTCTTTGTT 
GGATGCGTGTTGCAGTGGCCTCATCTTTGATGATCAAATCGATGTGGCTCAGTCTTCCGGGCA 



Clone Rvl95 

:::::::::::: : Rvl95SP6. seq: :::::::::::: 

ATACTCAAGCTTCGGCTCAGGCGGCGCTGCTGGTAAAGTCGCTGACCGGTGCAGGTTTCGACAATGTGGTGCCGGTTC 
GGCGGCTACGTGCCATCGAGACACTGGCGCAGGCTATCGCACCCGTTATCGGCTACGAGCAAATCGCGGTATGCGTTC 
TTGAGCATGAGTCGGCGACCGTCGTCATGGTCGACACCC^^ 

GCGGATTATCAGGACTGACCTCCTGGCTGACCGGCATGTTTGGTCGCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGG 
TCCGCTCGGATAGCGAGGTCAGCGAATTCNCNTGGCAGCTCCA7UVGGGTCCTGCCGGTGCCGGTCTTTGCGCAAACNA 
AGGCNCAGGTTA 

::::::::::::: Rvl95T7 . seq: :::::::::::: 

TGATCGCGCATCACCTGCTTCATAAACTGGAAGCAGCGCAGCGCTTCCTTTTCGGCCGCAACATGAGCCAGCCTCTCG 
TCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAACCAGCTTCCATATCCCGCG 
ACGAACGACGCCAGTCCGCTACGTAACCCCTCCGCGACTGTCCATGGACAACAGCGCGTTCTCCACCGACCGGGCCCG 
GGTGTGGGGTGTTTCGGCGACCGGCAGCC7VGGTGGTCCA(^CTGCCGACGGGCGCCGCGAGCCGTTCACCGACCAGGC 
CGCCGAGCAAGTCCGCCCGATCGCATACTCCAACCGGTTGCGGTACTGCAGGTTCAGCTGGCGTACTCCTCGTCGCGC 
TCGGCGAGGTCTTGCTCCAGCACGTCGCANACGGCAG 



Clone Rvl96 

:::::::::::: : Rvl96SP6. seq: :::::::::::: 
C7\AAGCGCGAACTGCTCGCGGCAGCCCACGACGTGCTGCG 

CGGACAATGCGGCTCTGCTGGCCCGCAACGAAGGACTCGAGGTCACCCCGGTGCCCGGGGTCGTGGTGCACCTGCCGA 
TCGCACAGGTTGGCCCACAACCGGCCGCTTGATGCCCGGTCGGCAAGCCCGGC^ 

CTCGGCTCGCGAGTTCCGGGAAGAAGTGGCTCCGCCTGATCACCTACCATCCGCCAGGATCTGCGTGTCTTCACCACG 
CCCGCCAAGGAGGTTGTTGTGGTGCTATCGACCGN 

:::::::::::: : Rvl96T7 . seq: :::::::::::: 

CCGGAAGCCGCATGATCAGCCT^AGTTTCGCGCCGCCCGGCATACGGCGGCGTACCGATCTCCGCGTCATACACCCGCG 

GGTAATCGCCGACGGTGCCGGTTCGCGAGCCGAAGGTGACGACGCTGATTGAATCGAGTTCC^LGGTCCAGCGGGTGGC 

GCAGCAACGGCGCGAGCTCAACGACGTCAATCACGTTGTCGCTTTCTACGGTCACCGACCCGGTGACCGTNGTCGCCC 

GGTGCGCTCGGCCGAAAANTTGCACCGCCACCACCGCGAAACCGTCTTGCACNCCGGAAGCCACCCCCGATCCGTTG 

TGGGCCAGGTTATTGGGT 



Clone Rvl9 

:::::::::::: : Rvl9SP6 . seq: :::::::::::: 

CCGGAACCGCCGACGGCACGGTATAACGCCTCCGCATATGGGTCGACAACCAGCGGGTCGGACTTCTGGGCTTCTAGC 
GTTCGCGCNGTCGCGACAAAC^GCGCGGTCGAACCGACACTCGTTGTGATGTCCTAGCTATC^CGTTCGGTACGC^CC 
CAATCGAGTCTAGCGCGGGTAGNTCAGCCCCGATCTCCANGCTCCGCCGAGCCAGGCGC 

:::::::::::: :Rvl9T7.seq: :::::::::::: 

CTGGTTTATGTCCCGTTGAAGTTCCATC^CCCGATGTGGCGGGAGCACTGCCAGGTCGATCTC^CTAC(^(^TCCGG 
CCGTGGCGGTTGCGCGCCCCGGGGGGTCGGCGCGAACTCGACGAGGCGGTCGGAGAAATCGCCAGCACCCCGCTGAAC 
CGCGACCACCCGCTGTGGGAGATGTACTTCGTTGAGGGGCTTGCCAACCACCGGATCGCGGTGGTTGCC 



Clone Rvl 

::::::::::::: RvlSP6D2 . seq: :::::::::::: 

CCGAGCAGTTGGGAATCGCTCTGCANCAAACCAATATTCTGCGCGACGTCGCGCGACGAGCTGGACCGATTAGGCGTA 
CGCCTCCGNCTGGACGACACCGGGGCACTCGATGACCCCGACGCCTACGCTCGCAGGATATTGTTCGCCGGACCCCTC 
TCTAG 

::::::::::::: RvlT7 . seq: :::::::::::: 

TATATAATACTC7\AGCTTGCCGACGCCAACGCTCGCGCGATGTTGTTAGCCCGACCCGGCTCTTACATGGCACCGGTG 
CCCCACACGTCAGCCTGTGACGTCCTGCACCGCGACTCTTTACATAGAATGTGGATTGCCGGATTGGGGATGTCCGGC 
ATCGCTCAATCTGTAGTCCGCGTTGTCCCGCGAGGGCCATGTGGATGGGGGGAAGGATCCGTGGCGTCCGGGATCACC 
ATGGGG 
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Clone Rv201 

:::::::::::: :Rv201SP6. seq: :::::::::::: 

ATACTCAAGCTTGCCGAAGTTCCGATGGGTCGCGCCGGCGAGCCCAACGAAATCGCTAGCGTGGCCGTGTTCTTGGCT 
TCGGATCTATCCTCGTACTVTGACCGGC^ 

CACGGTACGGAAATTCGTCCAGAAGGAAATCTTTCCCAATGCACCGGCCCTCGAACGTGGCAACAGCTACCCGC^ 

AATCGTCTJATCGGCTGGGTGTTATTGGCTTGCTCGGTCGCCGGCTGCGAGGGTTTCTACACCACCGAGTTCATTCTCG 

GGCGTGCCGGCGCATTCGAACTGGCGGTGCGCGCTG 

::::::::::::: Rv201T7 . seq: :::::::::::: 

GCACCGGCGTCCTGCAGTTGGTAGGCCTGCAGTTTGTGCATCAGGCCGATGCCGCGGCCCTCGTGGCCACGCATGTAC 
AGCACCACGCCGCGCCCCTCACGGGCGACCATCGCCAGCGCGGCGTCCAGCTGAGGCCCGCAATCGCAGCGGCGTGAC 
CCAAACACATCGCCGGTCAAGCACTCCGAATGCACCCGGACCAGGAC^ 

TCGCCGCGGACCAACGCGACATGTTCCACGTCCTCGTAGATGCTGGTGTAGCCGATGGCGCGAAACTCCCCANGACAA 
GTCGGAATCCGCGCCTCGGCGAACCGCTCAATGTGCCTCTCGTGCTTGCGCCGCCATTC 



Clone Rv204 

:::::::::::: : Rv204SP6 . seq: :::::::::::: 

TGGTCCGTGTGCGCATACCAATACAACGCGCCGGGCACCTGACGCGGCGGCCGCAACCAATCGGTGGCCATCGCCATC 
TTCTGCTACCCGGTCAACGGACGCACCTTCTCCTGGCCGACGTAGTGCGCCCACCCGCCGCCGTTGCGTCCCATCGAT 
CCGGTCAAC 



Clone Rv205 

:::::::::::: : Rv205SP6 . seq: :::::::::::: 

GGCGTGTTGGCCACCGGGGCC^CTCCGCAC^TCTGTACCCGACCAAGATCTAC^C(^TCGAATACGACGGCGTCGCC 
GACTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGCACCTACT^ 

TTCAT CCTGAC GCCGGAACAAATT GACGCAGCGGTTCC GCT GACCAATACGGT C GGT CCCACGATGACCCAGTACTAC 
ATCATTCGCACGGAGAACCTGCCGCTGCTAAAGCCACTGGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCT 
GGTTCAACCAAACTTGAAGGTGATTGTTTACCTGGGCTACGGCGACCCGGCCTATGGTTATTCGACCTCCCCGCCCAA 

:::::::::::: : Rv205T7 . seq: :::::::::::: 

CGTCCGTGNCCCCTCAANCGCGTGNNGCCGAAGCGGCTGGTTACGACTCCCTGTTTGTGATGGACACTTCTACCAACT 
GCCCATGTTGGGGACGCCCGACCAGCCGATGCTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGCGACCGANCG 
GCTGCAACTGGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCCGACCCTGCTGGCAAAGATCATCACCACGCTCGA 
CGTGGTTAGCGCCGGTCGAGCGATCCTCGGCATTGGAGCCGGTTGGTTTGAGCTGGAAACACCGCCAGCTCGGCTTCG 
AGTTCGGCACTTTCAGTGACCGGTTCAACCGGCTCGAAGAGGCGCTACAGATCCTCCAGCCAATGGTCAAGGGTGAGC 
GCCCAACGTTTTTCGGCGATTGGTACACCACCGAATC 



Clone Rv207 

:::::::::::: : Rv207SP6. seq: :::::::::::: 

CCGCTTCCGTGTAACCGAGCANNGCGAGCGANCTGGCGAGGAAGGAAAGAAGAA 
CT CAGCGCAAGAAGAAATATC CACCGTGGGAAAAACTCCAGGTAGAGGTACA 

AAACT GT GATAAT CAAC C CT CAT CAAT GAT GACGAACTAT C C C CCGATAT CAGGT CACAT GAC GAAGGGAAAGAGAAG 
GAAATCAACTGTGACAAACTGCCCTCAAATTTGGCTTCCTTAAAAATTAC^ 

AGGCT GAAGGAAACAGCAAAACTGTGACAAATTACCCT CAGTAGGT CAGAACAAATGT GACGAACCNCCCTCAAAT CT 
GTGACAGATAACCCT CAGACTATCCT GT CGTCATGGAAGT GATATC GCGGAAGGAAAATACGATNTGAGT CGTCT GGC 
GGCCTTTCTTTTTCTCAATGTATGAGAGCG 



Clone Rv209 

:::::::::::: : Rv209SP6. seq: :::::::::::: 

TGACACCCAACAGAGGGCACTTAAGATGGCAATGCGGCCGCCTACCTGC^CGTTTTCGCGATG^ 
GGAGAACAATGCGAGCACGGCCGCTGACNTTGCTCACCGCTTTGGCGGCGGTGACATTGGTGGTGGTTGCGGGCTGCN 
AGGCCCGANTCNAGGCCGAAGCATATAGCGCGGCCGACCGCATTTCGTCTCGACCGCAAGCGCGACCTCAGCCGCAGC 
CGGTGGAGCTACTGCTGCGCGCCATCACGCC 

:::::::::::: : Rv209T7 . seq: :::::::::::: 

ACGGGCGACGCTGAGGTGGGCCCGCGGCTATTC^TGCTGTCGTCCACGTCCAGCGACGCACTGCGCCAGACGGCCCGC 
C7\ACTAGCC^CCTGGGTGGAAGAAC^CCAGGACTGCGTGGCGGCCTCGGATCTGGCCTAaVCGCTGGCGCGTGGCCGC 
GCGCACCGGCCGGTGCGCACCGCGGTGGTTGCCGCCAACCTGCCGGAGCTCGTCGAGGGTTTGCGCGAGGTGGCCGAC 
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GGTGACCCCTCTATGACGCGGCGGTGGGACACTGTGATCTAAGACCGGTCTGGGTCTTCTCCGGGCAAGGGTCTCAGT 
GGGCGGCGATGGGCACCCAATTGCTCGCCAGCGAACCAGTGTTCGCGGCCACCATCG 



Clone Rv20 

:::::::::::: : Rv20SP6. seq: :::::::::::: 
ATACTCAAGCTTCGCGAGATCCGGATGGCACTCACGCTGGACAAGAC^ 

TTGAACCTGGTCTCGTTCGGCAATAACTCGTTCGGCGTGCAGGACGCGGCGCAAACGTACTTCGGCATCAACGCGTCC 
GACCTGAATTGGCAGCAAGCGGCGCTGCTGGCCGGCATGGTG^ 

GACGGCGCGCTGGCCCGGCGGAACGTGGTCCTCGACACCATGATCNAAAACTTCCCGGGGAGGCGGAGGCGTTGCGTG 
CCGCCCAGGGCGAACCGCTGGGGGTTCTGCCGCAGCCCAATGATTGCCGCGCGGCTGCATCGCGGGCGGCGACCGCCA 
TTCTTCTGCGAATACGTCCAGGAGTACTGTCTCGGGGC 

::::::::::::: Rv20T7 . seq: :::::::::::: 

AGCTTAT GTGGCCGC CCACCTACCTTATCTAGCCTAGCTAACTAAATCCAGTGCCGACAGT GCGCGGCTGGCCACCCA 
GCATGAGGTTATGACCACGGCATATGCGAGCGC^ 

CAGCCATGCGGTGTTGCTGGGAACGAATTTCTTTGGAATCAATACGATCCCGATCGCGCTCAATGA 

GCGGATGTGGATTCAGGCGGCCACCACGATGAGTATCTATGAGGGCACCTCCGATGCGGCGCTGGCGTCNGCACCGCA 

AACCACACCGGCTCCGGTACTGTTCAACGGCGGTGCTGGCGTTTGCCAGCGCCTGCCGGCGATCTC 



Clone Rv214 

:::::::::::: : Rv214SP6. seq: :::::::::::: 

ATACTCAAGCTTGCCACCCATGCCGAGCAAGGTCGACTCAGCGATGACGAATTGTTCTTCTTCGCGGTGTTGCTGCTG 
GTT GCGGGCTATGAGAGCACTGCT CATAT GATTAGCACNTT GTTTCTGACGCTGGCCGACTATCCAGATCAGCT GACA 
CTCCTTGCGC^GCAACCAGACCTGATCCCGTCGGCGATCGAGGAGCACCTCCGCTTTATATCGCAATC^ 
GCCGCACAACGCGCGTCGACTATTCGGTCGGTCAAGCGGTCATCCCGGGA 

:::::::::::: : Rv214T7 . seq: :::::::::::: 

CCGGGGTAGAACGATGCGATCTGGGCCATGTCGACATCGGTGGTACAGGTA7\ACCGCGCCGTGTGCGCGGTCTCGGAG 
ATCAGAACGTGGTCGCAGTTGACACCGCGGGCTTTCAGCCAGTCGCGATAATCGGCGAAGTCGGCGCCTGCCGCCCCA 
ACTAGCGCGACCTCGCC^CCTAGCACACCGATGGCGAAGGCCATGTTTCCGGCCACGCCGCCGCGGTGCATC^TCAAC 
TC 



Clone Rv215 

:::::::::::: : Rv215SP6 . seq: :::::::::::: 

ATACTCAAGCTTGGCGGCAACGCCACTACCGGGCTCACC^GGTCCTGTGCCGCCACCGCCGGCGCCGAAAGCACCATC 
AGGTCGTAGTTGTCTGGACGTTCGACACCGTAAGCG&ACACAAT^^ 

TTGCACCCGGGATATTCCCGGGTGGCGATCCCAACGAGGGTGTCGAAGTCAGCGGTGTATCTGAGATGTCTCTCACTA 
TCATCCGTTTGGCACCCGAGCGGGCATGCCCGCGGGGGGTCAAC 

:::::::::::: : Rv215T7 . seq: :::::::::::: 
GTCGACGGCATCAAGGTCCGCAGTGATGGTGTTCATCTGACCCA^ 

GATTCGGTGCGGGTCGCCAGTTAATCCGCCGTGTGCTCCGGATGAGCGCGACGGTAACCCTGGAATTGTGCTGTGTGC 
TGGCTGTGTCGTTGTGATGAGCCTGTCTAAGTGGTGCGTAACCGTTTGACGAGCCGCGGCCTCGCTGCAAACATTGAA 
GCCCGC^CGTCTGGGTTTGTATTTACAC^CGAGGGCGCTCCCCGATCTGGCGCGCGCAACGAGGTGCNCACTATCCA 
TTCGAGGTGAACTGGACTCCTTGATGCTCATGCCGGTGCGGTTTTGTC 



Clone Rv217 

::::::::::: : : Rv217SP6 . seq: :::::::::::: 

ATACTCAAGCTTGCGTTCGATGAAGTAGTCGTCGGTCAGCGCCGCCTCTTCGAGCTCCTTGGCGATGCCCAGCAAGGA 
GTCATCGCCGCCGAGCTTGGCCAGGATCTTGTCGGCCTGTTCCTTGACGATGCGGGCCCGCGGATCGTAGTTCTTGTA 
GACACGATGACCGAAACCCATCAATTTGACCCCGGCCTCGCGGTTCTTGACCTTGCGTTACAAACTCGCTGACGTCGT 
CGCCGCTGTCGCGAATGCCCTC 

:::::::::::: : Rv217T7 . seq: :::::::::::: 

NGTCAAGCCGAGCATGCGCGAGGNAACGACGAACCCTVACAAGCCATGGTGGTTGGCGCCGTCGAGAGGTCGGCGGTCG 
CCAC^CGGGAAGATCGCCTTGAGCGTCGCTCGACCGCCGCCTCGAGTTGGGTCATAACGAAGTAGCTGATGCCGATC 
ATGTCGACGTTTCCGTCGCATCAGCGTGCAGCGGCGACCCACTCGACGAGGTCTCGGTGCCGCCGCGGCCAGGGCACC 
AGCAGTGACGATTCCAGGCGCCGTCGGG 
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Clone Rv218 

:::::::::::: : Rv218SP6 . seq: :::::::::::: 

CGATAATCGCTTCCGGTAAGTGCAGCAGCTTTACGACGGCGACTCCCATCGGCAAT^ 

CGACCGAACGCCGGTGTCTGTTGACCAGTCAGTAGAAAAGAAGGGATGAGATCTCCCCGTGCGTCCTO^GTAAGCAGC 
TCCTGGTCGCGTTCATTACCTGACCATACCCGAGAGGTCTTCTC^CACTATCACCCCGGAGCACTTCTAGAGT 
TTCC CAT CCCGAC CACATAT AGGCTAAGGTAATGGGCATTACCGCGAGCCATTACTCCTACGCGCGCAATTAACGAAT 
CCACCATCGGGGCCGCTGGTGTCN 



Clone Rv219 

:::::::::::: : Rv219SP6 . seq: :::::::::::: 

NAATACTCAAGCTTTCTCGTGATTACCACCCGTGTAATTTGGGATGGGCAAAAAGGCGAATCACCGCGTGGCCACAAA 
CGCCGGGAGGGACAATCTCGGGCGGCTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTC 
GCCCTCCGACCGCGAACATTCGGGGATGGCAGCAACCTGGTATCACCCTGGCCGGGCAATGATCTGCAGCGTCGCCGC 
GGGTAGTGNCCGCCCGGGCGGCTAC 

:::::::::::: : Rv219T7 . seq: :::::::::::: 

CCAACTAGAGCATCGGGAC7VTACGGAGTCAACTACCCGGCCAACGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACG 
ACGCCAGCGACCACATTCAGCAGATGGCCAGCGCGTGCCGGGC(^.CGATGTTGGTGCTCGGCGGCTACTCCCAGGGTG 
CGGCCGTGATCGACATCGTCACCGCCGCACCACTGCCCGGTCTCGGGTTCACGCAGCCGTTGCCGCCCGCAGCGGACG 
ATCACATCGCCGCGATCGCCCTGTTCGGGAATCCCTCGGGGCCGCGCTGGCGGGCTGATGATCGCCCTGACCCCTCAA 
TTCGGGTCCAAGA 



Clone Rv21 

:::::::::::: : Rv21SP6. seq: :::::::::::: 

ATACTCAAGCTTGCTGCAGCTTCCTGTGACTGCTCCCGAAACCTGGGGGTGTGCCTGCTGTGTATGCACGGCATACGG 
ACATCCTTCCCCTGAGACCCGCGGTCGAACCAGCCACGTGTCCATCATC^GGC^ 

ACGCC^AGTTCGCCGACCGTTAACCTAGTGCTGTTAGCTTCATTTGCTGCGAGCAAAACAGCTGGTCGGCCGTTAGGA 
ACTGAATTGAAACTCAACCGATTTGGTGCCGCCCGTAAGTGTCCTGGCTGCCGGTGCGCTGGTGTT 

:::::::::::: :Rv21T7.seq: :::::::::::: 

AGCTTGCGCGGCGTGGCGATCGCGGTTCAAGGCGCGCTCTTCGAGCACAACGAGCGAAGACAGCTCGGCGACGGAGCC 
TTTATCGACATCCGTTCGGGCTGGCTGACCGGCGGCGAAGAACTGCTGGACGCGTTGTTGTCGACGGTGCCGTGGCGA 
GCCGAGCGCCGTCAGATGTACGACCGGGTGGTCGATGTGCCGCGGCTGGTGAGTTTTCACGACCTGACCATCGAAGAT 
CCGCCGCATCCGCAGCTGGCGCGGATGCGCC 



Clone Rv220 

:::::::::::: : Rv220SP6. seq: :::::::::::: 
AATACTCAAGCTTGCGCACGACCAGGACGTCGAGTGGCGCTT^ 

CGCCGCGCGGCAAGCCAAGGACNACNACGGCCTTGCCGGATAGCTGCGCCAGGCGTTGCGCCAACTGGCGTCCAGCGT 
CGCCACGATCGTC^^GAGCTTC^TCTGCCGAGTGTGTCGCCATCT 
CCGACTGACGACAGTCCCTCAGCGACCGGATTGCGCATCCCGCCTTGTACGCTGCT^ 
CGCGGAAGCGAACTCGGCGGCGCTACGGTGGTGGCTCACTTCGGCCGTGC 

:::::::::::: : Rv220T7 . seq: :::::::::::: 

GGTTGGTGCGGTCCACCTTCGCGGCGGCGGCGCGATATGCCTTGCTGGTCTTGCTCATTTGATATCCAATCTATGGGT 
CGTGGTTACTC^GCGGGCCGAAGCTGGCCCTCCCACGGGTAGGGCCCTATTCGACGGTGATGCCCATCGACCGAGCGG 
TACCGGCGATGATCTTGGCCGCAGCGTCGACGTCGTTGGCGTTGAGGTCCGTCTTCTTGGTCTCGGCGATTTCGCGGA 
CTTGATCCCAGGTGACTTTGGCGACCTTGGTCTTGTGCGGCTCCGCCGAACCCTTCGCCACACCAGCGGCCTTAAGCA 
GCAGCTTGGCGGCGGGCGGCGTCTTCAGCGTGAAAGTGAAGCTACGGTCTTCATAAACGGTGATCTCCACCGGGATGA 
CGTTGCCGCGCTGGTTCTCCGTCGCGGCGTTGTACGCCTTGCAGAACTCCATGATGTTGACCCGTGCTGACCGAACGC 
GGGGCCCACTGGCGGGGC 



Clone Rv221 

:::::::::::: : Rv221SP6 . seq: :::::::::::: 

ATACTCAAGCTTTTCGACCCGCAAGCCGGCGGTGCCCCTCCTCGTTCCGCTGCCCGGTCTGCTCGATCGGTTCGGGGT 
CGCCGCGCTAGGCCCAATTGCCCGGCTCCTCCTCGGGCCGTTCCACAACCCGCATCGTCGCCGGGCTAGGTTCAAGCC 
AT GCC GGTAAACCCCAGGACGCCAGTGCT GAT CGGCTAT GGACAGGTCAACCACCGAGGCGACAT CGACGCCNAAAAT 
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CAGTCCATCGAACCCGTCGACCTGATGGCCNCCGCGGCCCGGAAAGCCGCCGAGTCCACCGTGCTCGAAGCGGTGGAT 
TCCATCCGTGTGGTGCACATGCTGTCGGCGCATTACCGGAATTCCCGGGCGTCTCCTCGGC 

:::::::::::: : Rv221T7 . seq: :::::::::::: 
NCCTGGTTCATGAACTGGAAGCAGCGC^GCGCTTCCT^ 

TGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAACCAGCTTCCATATCCCGCGACGAACGACGCC 
AGTCCGCTACGTAACCCCTCCGCGACTGTCCATGGACAACAGCGCGTTCTCCACCGACCGGGGCCGGGTGTTGGGGTG 
TTCGGCAACGGCAACCAAGTTGGTCCACACTGCCGACGGGCGCCGCAAATCCGTTCACCGAACCAGGCCGCCNAAACA 
ATTCCGCCCGATCCCATAT 



Clone Rv222 

:::::::::::: : Rv222SP6. seq: :::::::::::: 

ATACT CAAGCTT GT CGGGATCAATCTCGAGGGCATC CACGCACGAAAAGTAAACTCTAT CAAGCTTTTTGAC GACACC 
(^CGGACGCCCC7VTATATGTTCGGGTGGG(^AGAACGGTCCCTACCTGGAACGTTTGGTGGCCGGCGACACCGGTGAG 
CCCACGCCGCAGCGGGCCAACCTCAGCGACTCGATTACCCCGGACGAACTGACTCTACAGGTGGCCGAAGAGCTCTTT 
GCC7VCACCGCAACAGGGACGGACTTTGGGCTTGGACC 

TGGGCCTTATGTTACCTATATCCTGCCGGAACCTGCGGCTGATGCGGCCGCGGCCGCTCAGGGAN 
::::::::::::: Rv222T7 . seq ::::::::::::: 

AGCAGCTAGCCGCGCTCGCCGCGCTGGTCGGTGCGTGCATGCTCGCAGCCGGATGCACCAACGTGGTCGACGGGACCG 

CCGTGGCTGCCGACAAATCCGGACCACTGCATCAGGATCCGATACCGGTTTCAGCGCTTGAAGGGCTGCTTCT 

TGAGCCAGATCAATGCCGCGCTGGGTGCGACATCGATGAAGGTGTGGTTCAACGCC^ 

AGAGCGTGGCCGACAAGAATTGCCTGGGCTATCGACGGTCCAGCACAGGAAAAGGTCTATGCCGGCACCGGGTGGACC 

GCTATGCGCGGCC^CGGCTGGATGAC^GCATCGATGACTCC^ 

GGCTTCCCGACCGCACATGATGCCGAAGAATTCTACAGCTCCTCCG 



Clone Rv223 

:::::::::::: : Rv223IS1081N1400 . seq: :::::::::::: 

CGCGACTGGCTCCCCGGNCGGCTGCTCGGGTCCGCCGATAGAGACCGGGATGTCGCCCGACGACGGGCAGCCGGGTTG 
CGTGGGACGGGGCGGGGGTCGGGCAGCCCAAGCAACGGGCTAGTCCCCGAATCCTACGGAGCCGTCACCTACGCCTAC 
GTAAT AGTAGCTAT CAATAACAGTTGACATAC GCAACGATCTGT GAGAT CAATATT GCCTGACGCATGTCAAGACAGG 
CGTCAAGACAGGTGTCAATAATTCGCTCCGCTGGTGACGGTAACCGGTCGTGCGGGTGTGTGACGCCTAAGGAAGGAG 
TGTGGGTGGTGACGCTGAGAGTGGTTCCTGAGGGTTTGGCGGCCGCCAGTGCGGCGGTGGAGGCGTTGACCGCACGGC 
TGGCCGCCGCACACGCTGGCGCGGCGCCGGCGATTACGGCGGTGGTGGCGCCCGCGGCGGATCCGGTGTCGTTGCAGA 
ATGCGGTGGGGTTTAGCGCCTTAAGTAGCCAGCATGCCGCGATCGCCGGCGAAAGGGTCCAAGAACTGGGT 

:::::::::::: : Rv223SP6. seq: :::::::::::: 

ATACTGAAGCTTATTGAACCGCGGGTCGCAGGCAAAGTGGACCTCATAACGAC^ 

GAACGGCCGGACGACGTGGGCCAGGGTCGCGGCCTCCCCTACAAACAGGATCCGTTGCCTGCGAACGACAGGCTCCGG 
TGCGGCGTTGGGCGCCGTGCTCGTCCCAGCGTCCGGTCCCGGGTCGCCGGCGACGCTTGTTTCCTCCATACTCGCCCC 
CTAATCTCGAGGCAGCCCGTACCCGGAGGCAACCTCCCAA 

CTC^CACCGACCGCTAGTTGCGGATCAGAAATCCGTTGGGCGCGGAAGTCCAGCCGAATTTGTTCTCCCGCTCCGCAT 

CATGCTTGTAATCGTTTGGAAATTGATCCTCATATGCCTCGATCGCTTC^ 

CTGGGTGGCCGTTGATGTTGGAATCCTCCACTACTAGGTATTCACCGGC 

:::::::::::: : Rv223T7 . seq: :::::::::::: 

GTCTCGATCATGGCCAAAGAGCTCGACGAAGCCGTAGAGGCGTTTCGGACCCGCCCGCTCGATGCCGGCCCGTATACC 
TTCCTCGCCGCCGACGCCCTGGTGCTCAAGGTGCGCGAGGCAGGCCGCGTCGTCGGGGTGCACACCTTGATCGCCACC 
GGCGTCAACGCCGAGGGCTACCGAGAGATCCTGGGCATCCAGGTCACCTCCGCCGAGGACGGGGCCGGCTGGCTGGCG 
TTCTTCCGCGACCTGGTCGCCCGCGGCCTGTCCGGGGTCGCGCTGGTCACCGGCGACGCCCACGCCGGCCTGGTGGCC 
GCGATCGGCGCCACCCTGCCCGCAGCGGCCTGGCAGCGCTGCAGAACCC^CTACGCAGCCAATCTGATGGCAGCCACC 
CCGAAGCCCTCCTGGCCGTGGGTGCGCT^CCCTGCTGC^CTCCTVTCTACGACCAGCCCGACGCCGAATCAGTTGTTGCC 
AATAT GAT CGGGTT CTCGAC 



Clone Rv224 

::::::::::::: Rv224SP6 . seq: :::::::::::: 

ATACT CAAGCTTT CGTCAGTT CAT GGCGCCAGCAGACCAACAAGAGCAT CGGGACATACGGAGT CAACTACCCGGCCA 
ACGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACGACGCCAGCGACCACATTCAGCAAATGGCCAGCGCGTGCCGGG 
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CCACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGC^ 
TCGGGTTCACGCATCCGTTTGGCCGCCGCC 

:::::::::::: : Rv224T7 . seq: :::::::::::: 

GCCCCGTGTAATTTGGGATGGGCAAAAAGCGAAGC^CCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGGGCGGCT 
AGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCGAACATTCGGGGAT 
GGCAGCAACCTGGTAGCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCTCCGCCCGGGCCGC 



Clone Rv225 

:::::::::::: : Rv225SP6 . seq: :::::::::::: 

ATACTCAAGCTTCCTTTGACCGAACGCGTCCACCGCACCGTGAGATTGGTGGCGCCATTCGTCGTGGTGTAGCTGCTG 
TTGGCGGCGTCGCCGTATTGTGCGGGCCAGCCTTGTGCGGGGGCCGCTTCTACCCACAAGTCGGCACTTCCGCAACCG 
CCCAGCTCGACCGCGAATTACGGCGGCCGCAACGGCCGCCGGAAGGCGTCACGC^TCGCTTATCCTTTCCAGGTTCC 
CAAATCCTCCGCTTACTTGGGTCCTTCATCGG 

::::::::::::: Rv225T7 . seq ::::::::::::: 
GGGAGCGGCGACAACCGGAACGTCCGCACGGTGCTCA 

TGTCGCGGTGAGGCGTTCGGCGAGGAGGTAGTGTCTACCCCTTGCCCGCGGGTTCGTGCGGACTGAAAGGGATTTCAT 
TGGGAACCCACGGCTGCGTATCGCAGGGCCTCGGTGACGTCTGCTTCCTCNAGCTCAGGAAGTTCGGCGAGAATCTCG 
GTGGATGTTATTTGGTCCGCCTAC 



Clone Rv226 

:::::::::::: : Rv226SP6 . seq: :::::::::::: 
ATACTCAAGCTTTCTCGGCTTCTCTGATAGCCTGAGAAGA 

GCCGGGTTATTTTCCTCGCTTCCGGGCTGTCATCATTAAACTGTGCAATGGCGATAGCCTTCGTCATTTCATGACCAG 
CGTTTATGCACTGGTTAAGTGTTTCCATGAGTTTCATTCTGAACATCCTTTATTCATTGTTTTGCGTT 



Clone Rv227 

:::::::::::: : Rv227SP6. seq: :::::::::::: 

ATACTCAAGCTTGGTGACCGGCACCGCGATACGTTGCGGCAGGCATCTGGGCTGGCGGTGGTTCGCCGCTCCGAAGCC 
GTCGAACACC^TCGCC^GCGCGGCTTCCAC^TC^CGACC^^ 

GAGCGCCCCACCGAATGCCCGCCGCTGCCCGGCGTATCACATCGATTCGACCATCGCGCGGCGCGCGTTGCCGAGGGC 
GAACGAGGCGGTGCCCAACCGCAATCTGTTTGGTCAGCTCCCTCATGCGGGTTGATTCCTTGCCGTCCGGACGGGCCC 
GCGTCATGCGCTCGGTTCGCC 

:::::::::::: : Rv227T7 . seq: :::::::::::: 

CCGTTGCGCAGCGTGAGCCGATAGTTGACATCCGGCTCGGTGAAGGTGAAATCGATGGCCAGGTCGAGGTCCCATGCG 
CGTGGGCCATTGATGCTGATCGCCAGGACGTC^AAGATTTC 

ACTTGCCCGGAGCTGCCCGGGTTCCCGTCGCGCAGCTCGGCGGCCCCGGTCAGAAAGAAATTGCGCCAGGTCGCACAC 

TCCGCGCCGTAGGCCAGCTGCTCCAGGGTGTCGGCATAGAGCCCGCGGGCCGCAGCGTGCTCGCTGTCGGCGAACACC 

GCATGGTCGAGAAGCGTTGCCGCCCAACGGGAAATCACCTGCGTCGA 

GATGCCACCCAACGCGT 



Clone Rv228 

:::::::::::: :Rv228SP6.seq: :::::::::::: 

ATACTCAAGCTTGCGGATGTTACCCCTGACAGCGTGAACTATGTCNAAAC7VCACGGCACCGGAACGGTGTTGGGGGAC 
CCCATCGAGTTCGAGTCGCTGGCGGCCACTTATGGCCTGGGTAAAGGCCAGGGCGAGAGCCCGTGCGCATTGGGGTCG 
GTC^\AAACCAA<^TCGGCCACCTGGAGGCGGCCGCCGGTGTGGCTGGATTCATC^AGGCGGTGCTGGCGGTGCAACGT 
GGGCACATTCCCCGCAACTTGCACTTCACCCGGTGGAACCCGGCCATCAACACGTCGGCGACGCGGCTGTTCGTGCCG 
ACCGAAAGCGCCCCGTGGCCGGCGGCTGCCGGTCCACGCAGGGCTGCGGTGTCATCGTTCGGCCTCAGCGGGACCAA 

:::::::::::: : Rv228T7 . seq: :::::::::::: 

CCGGTAACCAGATC^GCTCGTCGACCTC^CTGCCGGGGGTGAATTCCC(^CCGGTGCTGCGCGCTGCCCAGTAGTGCA 
CCTTCTTGACGCCTCGAA^GGGGAGTCGGTCGGGTAGGTCACCGTCAGGAGCCGCCTACCCAGGTTGGCGCGGTGAC 
CGGTCTCCTCGAGTATCTCCCGCACCGCCCCCACCGGTGCGGTCTCGCCCGGATCCACTTTGCCCTTGGGCAGCGACC 
AGTCGTCGTAACGGGGGCGGTGAATGACAGCGATCTCGACCGGCCCTTCCGAATCGGCACTGCCGGGTCGCCAGAACA 
CCGCACCGGCGGCGTACACAATCCGGCCCGCCGAGCGCCGGCGGGCGGACGANTTCTGGATCGACACCTCAACTCCTG 
CAGGTCAATTCGGCCAAGCTGCTCGCGGTCGTGGATGTGGTC 
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Clone Rv229 

:::::::::::: : Rv229SP6 . seq: :::::::::::: 

ATACTCAAGCTTGATGCCGCCGAAACCGAGCGTGAGCACGCCGCCACCCACCACGCGCGGGTCGGGCGCCGGGCCCGG 
GCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGCTGCGCTACGTCGAGCCATACCGGGCG 
GAGCTACATCGGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCGAGGTCGAGGTCTATACCGATTTGCGCATCCGCAGC 
CGCACCCTGGTCGTCTCGTACCGTGCCCTACCTCTGCTTGTCGGGCGGGGCCA 

:::::::::::: : Rv22 9T7 . seq: :::::::::::: 

TCCGTACGGCCCGGGTACGCTTCGGTCGCAGTGTGCGAGTGATAGATGACGACCGGGACCTCGTCGGCATCTTCCATA 
GCCCGCC^CACCTTC^GTTGCTCACCGGAA 

TGCCGCTCGGGACGGTCAGAGCCCTCGGGTCCGGCCAGC^CTCCGC^GGCTTCGTCGGGGTGGTCGCGACGCGCATGG 
GCCACCATCCATCCACCAGGTCTGCGCGAATCACCCGC 



Clone Rv22 

:::::::::::: : Rv22SP6 . seq: :::::::::::: 

GGACACATTGCGAACATT GAT GACAAAATAGAAAT CATTGATGGTTT GAGT CACCAGGCCGATCAAGCCTT C GCCGAG 

CCAAATTCCAATCAAGAGGCCCAAGCCCGTACCAATCAGCCCGGCAACGAGGG^ 

CTGCTCTCGGGTTAC^CCCAAACAGCGCAATATGGCGAAAAACGGTC 

GTAAATTAAAAAGATACCCACCAACAAGGCAAT CAAACT GAGAGCGGTTAAATTGACCGTAAAAGCGTCCGTCATCTG 
TTTGACGGTGTCCCGTTGGGTNTCCGACGTTTCCATACGCACACCGGCCGGCAGTCTTTGTTGGATGCGTGTTGCAGT 
GGCCTCATCTTTGATGATCA 

::::::::::::: Rv22T7 . seq: :::::::::::: 

GCCTGGCCCAGGTGAAGGCCGACCTCGACGCCAAAGCCGCTGATCCGGCACATGAGTCGGTGGACTGGGACTTGAAGT 

CGCTGCGATGGGCGTGGAACCGAGCCAAAGATGACGTGGCGCCGTGGTGGGCCGAGAATTCCAAGGAGTGCTACTCGT 

CGGGGTTGGCCGATCTGGCCCAGGGCCTGGCTAATTGGAAAGCTGGCAAGAACGGGACCCGCAAAGGCCGGCGGGTGG 

GCTTCCCGCGATTCAAATCCGGGCGGCGTGATCCTGGC^GGGTGCGGTTCACCACCGGCACCATGCGCATA 

ACCGGCGCACGAT(^CGGTCCCGGTGATCGGGCCGCTGCGGGCC^GGAGAACACCCGCCGGGTGCAACGCCACCTCG 

TGAGCGGGCGCGCGCAGATCCTGAACATGACCTTGTCGCAGCGGTGGGG 



Clone Rv230 

:::::::::::: : Rv230SP6. seq: :::::::::::: 

TAACTCAAGCTTCAAGTCCGCNGTCCGACCCTGTTCGACGGCTACCTGAATCAACCCGATGCCCCGCCGCGGCGTTCG 
ACCCGACAGCTGGTACCGC^CCGGCGACGTCGCGGTGGTCGACGGCAGTGGGATGCACCGCATCGTGGGACGCGAGTC 
GGTCGACTTGATCAAGTCGGGTGGATACCGGGTCGGCGCCGGTGAAATTGAAACGGTGCTGCTCGGGCATCCGGACGT 
GGCGGANGCGGCAGTCGTCGGGGTGCTCGACTATTATCTAGGCCAGCGGATCGTTGCCTACGTAGTCGGCTCAGCGAA 
TGTCGATGCGGACGGGCTTATCAACTTTGTTGCCCAACAACTTT 

::::::::::::: Rv230T7 . seq: :::::::::::: 

CCATGTCGCCCAACATATCGTCGATGTTCGCGTCGTCCGCCTCGCGCACGTGGTCTGTCACCAGTCAACGTTAACGCC 
GCCGC^CATGTCCTGCGGCCGGGGAAAAACGTGAAAAACGAGCGGGCGACTGC^ 

TGGGCCCAGGGTCTGGC^GATTCGATCTGTGCGGCC^GTGCCAGCAGCGTCGCCTCGTCATACGGCCGGCCGACGAGT 

TGAACCGACATGGGC^TGCCGTCGCCGTCGAAGTCCCACGGCACCACGGCCGC^ 

TGAAAGTACTGAAGCCGCT GCAC CACCAG 



Clone Rv231 

:::::::::::: :Rv231SP6.seq: :::::::::::: 

CGAAAGCGTGAAACAGCTCGCGGCAGCCCCCGACGTGCTGCGTCGGATAGCCGGCGGGCGAAGATCAATTC 

CTCCCGGACAATGCGGCTCTGCTGGCCCGCAACGAAGGACTCGAGGTCACCCCGGTGCCCGGGGTCGTGGTGCACCTG 

CCGATCGC^C^GGTTGGCCCACAACCGGCCGCTTGATGCCCGGTC 

CNTGCTCNGCTCTNTANTTCGGCGAAGAAGTGGCTCGCCTGATCACCTACCATCGGCC^GGATCTGCGTGTC^TCACA 
ACGCTCGCCAAGGAGGTTGTTGTG 

::::::::::::: Rv231T7 . seq: :::::::::::: 

TCCGCCACGCTTCGCGCCGCCCGGCATACGGCGCGTACCGATCTCCGCGTCATACACCGCGGGTAATCGCCGACGGTG 

CCGGTTCGCGAGCCGAAGGTGACGACGCTGATTGAATCGAGTTCCAGGTCCAGCGGGTGGCGCAGCAACGGCGCGAGC 

TC7VACGACGTCAATCACGTTGTCGCTTTCTACGGTCACCGACCCGGTGACCGTAGTCGCCCGGTGCGCTCGGCCGAGA 

AGCTGC^CCGCC^CC^CCGCGACACCGTCTTGC^^ 

ATTCCATTTGACGGGACGCCGACCC 
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Clone Rv232 

:::::::::::: : Rv232SP6. seq: :::::::::::: 

C^TTCTTTAACAGTTGTTTTGGGCTCGGCATGGTTAGCCAACGTTCTGCGGTCCACCATATCATCTTGGTCCGGTAGC 
GCTCGTCCGGGGTATGCTGCCGCCGGGATTCTCGCTGCTATTACTCCCCCCGAAGAACCGCCACCGGTCCAGCGCGTG 
GGCCGNCGCGGTCCCATCACAAACTGAACCCCCAACAGGGACA^ 

ATCGCATCACTGCGCTCTGCGCGTCACTATTAACCCACCCGGACTTCACTTCCACCACCCCGAATGGCGCCCGGTCAT 
TGATCATCTGGCGCACCGCGGATAA 

:::::::::::: : Rv232T7 . seq: :::::::::::: 

CGGTGTCCTGCAGTTGGTAGGCCTGC^GTTTGTGCATCATGCCGATGCCGCGGCCTCGTGGCCACGCATGTACAGCAC 
CACGCCGCGCCCCTCACGGGCGAACATCGCCAGCGC^ 

ACATCGCCGGTCAAGCACTCCGAATGCACCGGACCAGCACGTCGTCACCGTCGGCGTTGGGCCCGGCGATCTCGCCGC 
GGACC^TGCGCGACATGTTCC^CGTCCTCGTANATGCTGGTGTAGCCGATGGCGCGAAACTCCCCATGACGAGTCGGA 
ATCCGCGCCTCGGCGACCCGCTCAATGTGCT 



Clone Rv233 

:::::::::::: : Rv233SP6. seq: :::::::::::: 

CGGCATCTGGCGGCTGAACCTGTTCTTGGGCAACATGCCGAGGATCGCCTCTTCCACCACGCGGTCGGGGTGGCGTTG 
CATTACCTCACCGATGGTGCGCTTGTGCAGGCCGCCGGGATACCCCGAGTGCCGGTAAACCATCTTGTGCTGCAGTTT 
GTCGCCGCTGATGGCGACCTTGTCGGCGTTGATCACGATNAC^AATCACCGC(^CGACATTGGGGGCGAACGTCGGC 
TCGTGCTTGCCGCGC^GCAGGCTGGCCGCCGCGACGCAAGGCGCCAAC(^C(^CGTCCGTGGCGTCGATGACGTACC^ 
CCATCGCGTGGTGTCACCCGCCTTGGGC 

:::::::::::: : Rv233T7 . seq: :::::::::::: 

GCGGCAAAAATTGAAGCACTCNTGGCCACTNCCGCCGGGAGGGACAATCTCGGGCGGCTAGGGCTTCTCGCGGGAAGG 
CCCGAACGTACTGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCGAACATTCTGGGATGGCAGCAACCTGTTAGCAC 
CCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCCCCGGGCGGCTACAGTCTGAAACGCGATGACCATC 
GATGTGTGGACGCCGCATCCGACNCAACGGTTCCTACACTGTGATATGTTCGCCTCGCTGCGCCGGTGGACGGTGGGT 
CTATCCCGGA 



Clone Rv234 

:::::::::::: : Rv234SP6. seq: :::::::::::: 

CGCGTTGAACTGAAGGGGTGCCGCCCGGCTCGAGCAGGCAAGCCATTTGTTCGATGCGGTTACCGAAGATCTCTTCGG 
TGACTGCCCGCCGCCGGCC^GCTCGGCTCAGTGTCCGGCGTTGGTCGCCGCGGCGACAATCTTGGCGTCCACGGTGGT 
CGGGGTCATGCCCGCGAGCAGGATTGGCGAGCGGNCGGTCAGCCGGGTGAACTTCGTCAAGAGCTGACGCTGCGGTTG 
GGGAGGCGAATCATGGTCGGTGCGTAGCCTCGACTAGGCCCGGG 

:::::::::::: : Rv234T7 .seq: :::::::::::: 

TGACAACGCGGCGGCGATTACCCCGCTACCGCAGCAGC^TGACGCGGTAG 

GTCGATGTGCTCACGGAATCGCCCCGGC^CCGCGATCTCGAGGATC^ 

GATTCCGTACACCGCCACGCCGATCAGGCCCTGGGCCAGCTGATTGGAGCTGGCGTATATGGCGGCGATGGTGACGAT 
GGTCATCGCCTCTTACATTGTGGCGGC(^GAACCACGGCGTTGGGGCGGCGGTCGATGAACACTAGGCGACCM4ATCC 
CCGGGGTCAACAGGTTGACCATCC 



Clone Rv235 

:::::::::::: :Rv235SP6,seq: :::::::::::: 

CGCGGACATCCCGAACGAGGAC^CGCGACCGCTTCGGTGTGTGATCTATCAGGGCTCGCACCACGCGCAA^ 
GGCTACCTAGACGCGGT 

:::::::::::: : Rv235T7 . seq: :::::::::::: 

GC^TGCGGGTGATGCCGTTCTC^GTGCGCAACAGCGTTCGACGCGGCATACCCAGCCGCACATGCCGTGCACGCCGGN 
GCCGGGGCGGGAATCT 



Clone Rv237 

::::::::::::: Rv237SP6 . seq: :::::::::::: 

CTCAAGCTTCAGNCCNTCTAAGCGGTCTGCGCGGCGATCGCAAAGATCGCCCTTTGCCGGCGTTGGGGGCTTCTGCTC 
GGGGGTGTTGTACACCTTCTCGAACACCTCGGCACCGACACC^CG^ 
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ANATCTTGATGTCCTGGTGAATCCACGGTGACTTTGGAGTGGAAGGCGGCCATACTGATCGCGCGCGCCACCACATGA 
GCTAGCGGCAGGAAAACCAGCAGCCGCTCACCCTTGCGCAGCAGCGTCGGGTGATATGCCTGGCGCCC 

::::::::::::: Rv237T7 . seq: :::::::::::: 

AGTCGAANGTCAGTCCGGTCTCCTCTCCGACTACGGCCAAGAACTGGGGCGACGGTGTCAGTGCAGAACAGCGGAAAC 
TGGTGGCGCCCTAGGCGAGCGAACGCTCACAAACGGCGGTGACCGCTTCTGGTCGTGCACCATCGAGCCGTGCCCAGC 
CCGGCCGCGTGCCGTCAGCCGCATCCACTGGATGCCCTTCTCGGCGGTTTCAATCANGTACAGGCGACGTTCGCCACC 
ATCGTGCCGGGGCACGGTTAGCGAGAAACGCCGACTTCACCGATTGCCTCGGTGATGxxxxx 



Clone Rv23 

Rv2 377 • S6(^ ! • • 

AGCTTCGCGGCGTGGCGATCGCGGTTC^GGCGCGCTCTTCGAGC^CAACGAGCGAAGACAGCTCGGCGACGGAGCCT 
TTATCGACATCCGTTCGGGCTGGCTGACCGGCGGCGAAGAACTGCTGGACGCGTTGTTGTCGACGGTGCCGTGGCGAG 
CCGAGCGCCGTCAGATGTNCGACCGGGTGGTCGATGTGCCGCGGCTGGTGAGTTTTCACGACCTGACCATCGAAGATC 
CGCCGCATCCGCAGCTGGCGCGGATGCGCCGGCGGCTCAACGACATCTACGGCGGCGAACTGGGTGAGCCCTTCACCA 
CCGCCGGGCTGTGCTACTACCGCGACGGCTCTGACAGCGTCGCCTGGCATGGCGACACCATTGGTCGCGGCAGCACTG 
AGGACACTATGGTGGCGATCGTCAGCCTCGGCGCCACCCGCGTCTTCGCGCTGCGGCCGCGTGG 



Clone Rv240 

:::::::::::: : Rv240SP6- seq: :::::::::::: 

AGCTTCAGCTGATACTCGACCAGCCCCACT CGGGCCAATACGTGAAT GTCTAGCATCTTCACCCGTT CACGGGCTANT 
CGAGTAGTAGACATTGATTAGCCTGAACGTACCTCCGACGCCAGCTGACGAACGGGTATGACGGATGGATTTCGTGGT 
GTCGCGCCCGAGGTCAATTCGTTACGGATGTATCTCGGGGCCGGATCGGGGCCGATGTTGGCGGCCGCGGCGGCCTGG 
GACGGACTATCCGACGAACTGGCGGTGGCGGCGTCGTGGTTTGGGTCGGTGACCTCGGGCCTGGCGGATGCGGCGTGG 
CGCGGCCCGCGGCGGTTGCGATGGCNCGCGCGGT 

:::•:::::::•• Rv2 4 0T7 • s eq :::::::::::•• 

CTGGTCATGGACGTTGCTCCGGTAGTGGCTC^CTGCCGATCCTCCTCGTTGAGAGTG^OVCCTCAGGGTTGGGTAGGG 
TTGGGTACTCGAAACC7W5TTACCCACCAGTAACACCGT 

GAGCTACATTGCACCAACTAACTAACCAACCGGTTGGGTTAGCGGTGATCCTGGCCGTGTCGGTCCTCTCACCTGCGG 

TGATAGCGATO^AATGAAGAATATGCGGAGTCTAGGGCGGC^ 

CGGCCTCTTGGTACGGACATGCGCGCG 



Clone Rv241 

:::::::::::: : Rv241SP6. seq: :::::::::::: 
CTCGTGAGTAGCACCCCTGTAATTTGGGATCGGCAAAAAGGCG 

ATCTCGGGCGGCTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCG 
AACATTCGGGGATGGCAGCAACCTGG 

::::::::::::: Rv2 4 1T7 • s eq ::::::::::::: 

GGATCAACTACCGGCCAACGGTGATTCTTGGGCGCCGCTGACGCGCGAACG^ 

AGCGCGTGCCGGGCCACGATGTTGGTGCTCGGCGGCTACTCCCATGGTGCGGCNCGTGATCGACATCGTCACCGCCGC 
ACCACTGCCGGCCTCGGGTTCACGCAGCCGTTGCCGCCCGCAGCGGACGATCACATC 



Clone Rv243 

:::::::::::: : Rv243SP6 . seq: :::::::::::: 

AGGACCGTCAGCACGGCGACGTGCTACTCGCCGAGGAGTGGGAATCGCTCTGCAGCAAACCATTACTCTGCGCGACGT 
TCGAGATGACCTTCTGAATGGACGGATCTACCTGCCGCGCGACGACCTGGACCGCGTATGCGTCCGCCTCCGCCTGGA 
CGACACCGGGGCACTCTATGACCCCGACGGACGGCTCGCGGTACTGCTGCGGTTCACCGCCGACGCCCGCACGGTACG 
CGTCGGGACTGCGCTGAGTCCANCCTCGACGCCGTAGCGCTGCTGCTGTGCGGCCATGTCTGGCATCTACCGCCGTCG 

CTCCCTTGA 

:::::::::::: : Rv243T7 . seq: :::::::::::: 

CGACTCTGTTGGCCACTGCGGGTCGATCTTGCGGCCGCCCCGGTCGTGGAACGCCCAGGTCACCCGGCGGCGCACCGC 
GGTCAGCGCGTCGTTGGCCAGCGTGGTCACATGGAAGTGGTCGACGACGAGCTTGGCGTTGGGCAGCAGCCCGGGCGT 
GCGGATCGCCGAGGCGTATGCAGCGGCGGGGTCGATGGCCACCGTACTGGATGCTCTCCCGGAACTGCGGTGTGCGCG 
CTTGCAGCC^TGCC^GC^CCGCCGCGCCGCCGCGGCCTTCATGCTGCCCATAAACCCTGATACCGGCC^GGTCGACNA 
ACCNGTATCCCACGGTCAACCC 
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Clone Rv244 

:::::::::::: : Rv244SP6 . seq: :::::::::::: 

CACACGGACGGCGGTGCGGACGCAGCTGACGCGCATGGTGGTCAGCATCGCGGCCGGTCTGCTGTTGTATGCCTACTT 
CGCGCCGCGCAAATGCTGGTGGGCGGCGGTGGTGGCGCTCGCATGGCTGGGCTGGGTGCTGACCCAACTCTCGAACCA 
CACCGGTGGGTGGGCTGGGCTATGGCCTGCCATATCGGCCTGGTGTTCTACN 

::::::::::::: Rv244T7 . seq: :::::::::::: 

CCGATATCCGAGCCGATAGCTGGCGGGCTCGGGTGGTNGCCAGCGGCGCTGCGACGAAAGTGTGACCGTCATGAAACA 
GACACCACCGGCGGCCGTCGGCCGTCGTCACCTGCTCGAGATCTCAGCATCCGCAGCCGGTGTGATCGCGCTTTCGGC 
GTGTAGTGGGTCGCCGCCCGAGCCCGGCAAACGCCGGCCCGACACAACCCCGGAACAGGAAGTCCGGTCACCGCGCC 



Clone Rv245 

:::::::::::: : Rv245SP6 . seq: :::::::::::: 

GCTTCAGGACAAATTGNATCCCTATGCACCCGTTGTCACGCCGATGAGTGAAGACTGCACGCAATCGCCGGAATCCGG 
CAAAACCCTGCACAAGCGAAATCAACCGGAGGCTGACAAGGC^ 

G(^GAAGGCGCCTCGTCCGGTCC^TCTACGCCGAGC^(^CTGGTGATAGCGCCATCGGC^TCGGTGCGGCCACGGTGG 

AGACGAACGTCCGCNGGCGTCTGGGTCAGTAACCCGCCGACCAGTTCTCGGGC^^ 

TCTCCAAC 

::::::::::::: Rv245T7 . seq: :::::::::::: 

GTTTGGCGGCCTTATTGCACTGAGGTCGTCAATTGACCCACAGCGGAAATGCCGACTATTCGCAGGCCTCCTTCGCCT 
TGGCTGCCGGAGATGGGCTCCGCGGGAACCGCATGCAGGTATATGACCTCGGTTTCTCGGGTGCTACCGCGTGCCTTG 
TCGAGGATGAACTCGGCGTTGGAATTGTCCAGCCGGCCCT^ATTCATCGAGCGCAGATTCGTACACATGGCCGGCGGCG 
AC^TACCTTCACCGTGGATCTGCTCCACACGGACCGCCCTGTCGGGATCTGCTCACGGGTAAAGGAATTA 



Clone Rv246 

:::::::::::: : Rv246SP6. seq: :::::::::::: 

GCGCACTCCTCCTTATCGCTCCGCTCTGCATCGTCGCGGCGCGGTCAGGTGCAAACGCCTTCGGGGGTGGGGGTCCTG 
CGGAGGACACCGGATACGGAGCGCAACGCGTCGCGTTGTGCG^ 

CAGCTTATCAGTGTCGAACGTGCGAACGTCGCGCCTTCGCCGGTGCCTGAATCTCTACAAG 
:::::::::::: : Rv246T7 . seq: :::::::::::: 

CGCTGAAAGCCACCATTCGCGGGTCGGGCGCCGGGCTCGGGCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCG 
CGACACCACCCGGCTGCGCTACGTCGAGCCATACCGGGCGGAGCTACATCGGCTCGGCCGCCTAGTGTTCGGGNCCTC 
TTTCGAGGTCGAGGTCGA 



Clone Rv247 

:::::::::::: : Rv247SP6. seq: :::::::::::: 

TGTAATTTGGGATGGGCAAAAAGCAAANCACCGCGTGGCCACAAACGCGGGGAGGGACAATCTCGGGCGGC 
TCTCGCGGGAAGCCCGAAACGTACGGCGTTTCAACACGTCGCGTCGCCTCCGACGCGAAATTCGGG 

:::::::::::: : Rv247T7 . seq: :::::::::::: 

CTTGGGCAACATGCTGAGGATCGCCTTTTCACC^CGCGGTCGGGGTGGCGTTGCATTAGCTCACCGATGGTGCGCTTG 
TTGCAGGCCGCCGGGATACCCGAGTGCCGGTAAACCATCTTGTGCTGCAGTTTGTCCCGCTGATGGCGACCTTGTCGC 
GTTGATCACGATGACGAAGTCACCGCCATCGACATTGGGGGCGAACTCGGCTTGTGCTTG 



Clone Rv249 

::::::::::: : : Rv249SP6. seq: :::::::::::: 
GCATGCTTCATTATCTAATCTCCAGCCGTGGTTTAAT 
ACATTCTCCAGGCACC^GTTGAAGAGGTTGATCAATGGTCTG^^ 
AACTTCATCCGTTTCATGTACAACATTTTTAGAANCATGCTTC 



Clone Rv24 

:::::::::::: :Rv24SP6. seq: :::::::::::: 

ATACTCAAGCTTGATGCCGCCGAAACCGAGCGTGAGCACGCCGCCAGCCACCACGCGCGGGTCGGGCGCCGGGCCCGG 
GCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCC^CCGCGA(^CCACCCGGCTGCGCTACGTCTATCCATACCGGGCG 
GAGCTACATCGGCTCGGCCGCCCATTGTTCNGGCCCTCTTTCGAGGTCGAGGTCTATACCGATTTGCGCATCCG 
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:::::::::::: :Rv24T7 .seq: :::::::::::: 

TCCGTACTGGTCGGGTACGCTTCGGTCGCAGTGTGCGAGTGATAGATGACGACCGGGACCTCGTCGGCATCTTCCATA 

GCCCGCCACACCTTCAGTTGCTCACCGGAATC 

TGCCGCTCGGGACGGTCAGAACCTCGGGTCCG 



Clone Rv251 

:::::::::::: : Rv251SP6 . seq: :::::::::::: 

GTTCTCGCACGATTTCGGATTAGCGGGATGGTCTCAATTGGGTATGCGGGGAAGGCGCTGACATTCGCCGCGATTAGC 
TGTTTGATGGACCGGGGGTGATTTTTGATCACGGAAATGGGTGTTTATNCAGGTCGC7VCGCTTTCATCCGGGGCGGAA 
CG 

::::::::::::: Rv251T7 . seq: :::::::::::: 

GGGTGTGCCTGCTGTGTATGCACGGCATACGGACATCCTTCCCCTGAAGACCCGCGGTCGAACAGCCACGTGTCCATC 

ATCANGGGGTCAACCCCGGCCAAGGGCGACGGCACGCCAAGTTCGCCGACCGTTAACCTAGTGCTGTTAGCTTCATTT 

GCTGCGAGCAAAACAGCTGGTCGGNCGTTAGGAATGAATT 

CTG 



Clone Rv252 

:::::::::::: : Rv252T7 . seq: :::::::::::: 
ACTACCCGGCCAACGGTGATNTCTTGGCCGCCGCTGA(^GCGCGAAC(^ 

GCGCGTGCCGGGCC^CGANGTTGGTGCTCGGCGGCTACTCCCANGGTGCGGNCGTGATCGACTVTCNTCACCGCCGCAC 

CACTGCCCGGCCTCGGGTTCACCTVGCCGTTGCCGCCCGCAGCGGACGATC^ 

CCCTCGGGCCGCGCTGGCGGGCTGATGA 



Clone Rv253 

:::::::::::: : Rv253SP6. seq: :::::::::::: 

ACGTCGGGANACTGTTCGCGTTCATCCTCGTCTCGGCGGATTGGTCTGCTGCGCCGGACCGACCGATCTTCAGCGGGG 
GGTCACGCTCCGTGGGGTGCCGTTACTTCCGATCGCCCAGTGTGCGCGTGCTGTGGCTGATGCTGAACCTCACCGCGT 
TGANTTGGATCGGTTCGGGATCTGGCTGGTGGCCGGAACGCNATTTATGTCGCTACGGGCGCCGGC 

::::::::::::: Rv253T7 . seq: :::::::::::: 

GCTCAAAGGCACTACTGGCACCAAGGCCCACACGTCACCTGTGACTCCTGCGCCGACCCGCCCGAGGTCTGGCCGTTA 
CACCGAACGGGCGAGCCGGGAGTTGGTACCATCGAACAAGACAAGGTGCATGGGCGGAGTTGTTCCGCCACTTCGTCG 
ATGACGGGTC 



Clone Rv254 

:::::::::::: : Rv254SP6. seq: :::::::::::: 
CGJVTACCGGCTGCTTACCGAGACATCCACCATGCCACC^ 

CCTTGCAGGTTCCGCGATTGGAATTGCCGACGGTCTCTGACGGCGTCGACCTTGGCAGCCTCTACGAGCTCTCGGAAT 
CACTTGCCCAGCTVGGGGGTTCGATGAGTGTCACACCGAAGACCTCGATATGGGCGCAA^ 

CGGGTGGTTGTGTGCTGCGGCGCCGGTGGGGTCNGCAANACACTACCGCGGCCGCGCTGGCGTTGCGCGCGGCCGAAT 
ATGGCCGCACTGTGGTCG 

:::::::::::: : Rv254T7 . seq: :::::::::::: 

CGTCGTCGTCGTGGTATGCGATAGCCATCCCGTCGGGCTACTCGCCATCACCGATCAGCTTCGCCCCGAAGCCGCCGC 
GGCGATTTCCGCTGCGACCAAACTGACCGGGGCC^WVCCGGTATTGCTTACCGGCGACAACCGGGCCACCGCCGATCG 
GCTCGGTGTACANGTTGGCATCGACGACGTACGGGCCGGGCTACT^ 

CAAGCTGGAGGTGCCAGATTGACCGTGGTCGGTGACGGTATC^CGACCTCCGGCCTTAGCGGCCGCGCATGTCGC^^ 
CGCCATGGGCAGCGCCCGAC 



Clone Rv255 

:::::::::::: : Rv255SP6. seq: :::::::::::: 
GGACGCAATCGAAGTCACCC^\AACCGGGCGGGCCAGGCGTCTNA 

ACGGCGAGCTCCTGATCAAGGCCGAGGCCATCGGTGTCTACTTCATCGACACCTACTTCCGCTCCGGGCAATATCCGC 
GCGAACTCCCGTTCGTCATCTGCTCCGAAGTATGCGGCACGGTGGANGCCGTCGGCCAGGGGTTAC 
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:::::::::::: : Rv255T7 . seq: :::::::::::: 
TCGACTGTGTGGCCACAGATCACGCCCCGCATGCCGAGCACGAGA^ 

GCTCGGGTTGCAGACGGCATTGTCGGTGGTGGTGCATACAATGGTGGCGCCGGCTTGTTGANTTNGGCGCGATATCGC 
GCGGGTGATGAGTGANAACCGGCGTGCA 



Clone Rv257 

: Rv257SP6 . seq: :::::::::::: 
GAACCTGACACCCTGGTCACGGGTGAGCACGGACTTGATTTCTTCNCTATTGGTCGGCGCTGTTGAGCACACCACGCC 
GCTGACGGCCGTCGCGTCCTCGCTGTGCTCGGTCTGGTGGAGCGCGCTGCCCGCGGCCNAACATCNTAT^ATCAAGCGT 
ATTCGT CAACAGATATCAT CAAT GT CGGCGCTGGACTATTCAAATCAT CGATATACTGGTGACCTGGT C CTTC GCCAT 
CGATCAATGGCGATAGTCACGOVAATCGTCACGGACATCGTCGGCGTCCCAGCTGGCCCGTGCCAACAGATGCTGC^ 
CCCATCGGGGTGGTATCACCGCGGTGCTCGGCGATGGTCCACAATTCTTGCGGTCCAAGCCCNAAACATCCCGGGCAT 
GAATTCACCGGCATGCGCN 

:::::::::::: : Rv257T7 . seq: :::::::::::: 

CTATCGTACCCGCGCCGGTCACCTTCTGGATATCGCCGGCCTGGTCAAGGGGGCGTCCGAGGGAGCCGGGCTGGGTNA 
CAAGTTCCTGGCTCATATCCGCGAATGCGACGCCATTTGTCAGGTGGTGCGGGTGTTCGTCGACGACGACGTGACTCA 
TGTC^CCGGACGGGTCGATCCCCAGTCCGAC^TTGAGGTCGTCGAGACCGAGCTGATCCTGGC^GATCTGCAAACCCT 
GGAGCGGGCCACGGGCCGGCTGGAGAATGAAGCGCGCACC^C^GGCGCGCAAGCCGGTCTACGAAGCGGCACTGCG 
TGCCC^GCANGTGCTCGACGCCGGGC^AGACGCTGTTCGCCGCGGGGGTGGATGCCGCCGCGTTGCGCGACTGAAACT 
GCTGACCACCAAGCCCTTCCTGT 



Clone Rv258 

:::::::::::: : Rv258SP6. seq: :::::::::::: 

TACTCAAGCTTCAGGCCGCCACGTCCGCCGTCCGTCGGCGACGTGACCTCGAGCGCCGAGTTCGACTCGACATCGCCG 
CCGGCGCATGCCGACATGAACGCGGCACTC^CCGCAAGCCCGTCGGA 

GGATCGTCCGGGCAACTCGCGGCCTCGGCCTGTGCGAACGGCACACCCGTCGTGGCGGCNCCCCGCGCGGAACTGGGC 
TCATCACGGTCGTTGCGAGCCGGTCGCGTCACCGCGTACCGACGCCGTC 

:::::::::::: : Rv258T7 . seq: :::::::::::: 

CCGACATCGAGTGGGCTCG(^GTGACTTGGCGACCTCCAAGC(^CCGGTACCCGCCGCGCGGCAAGCCAAGGACGACG 
ACGGCCTTGCCGGATAGCTGCGCCAGGCGTTGCGCCAACTGGCGTCCAGCG 

TGCCGAGTGTGTCGCC^TCTCATGGCTCCAAATATGGAATTAGGTCCCTGGGCCGACTGACGACAGTCCCTCAGCGAC 
CGGATTGCGCATCCCGCCTTGTACGCTACTCCGCAAATCCCGGGCTTGCGTCCGCGGAAGCGAACTCGGCGGCGCTAC 
GTGGTGGTTCACTTCGGCCGTGCGCACTCGGATCGACGGGCCGATGGTGGCCGGGCCCGCGCGCTTCTTGGTCATCCG 
ATTGAGT 



Clone Rv259 

:::::::::::: :Rv259SP6. seq: :::::::::::: 
ATACTCAAGCTTGTCGCGGTAAACCGCACGCAGGGCGGTGGGTG 

GGTGATCTCGACACCGGCCGCGAGCCGACC^CCATGCGCGCGTAGATCGGCGATCAGCGCGTCGGCTATCGCCTGGGT 
GCCGCCCACCGGAATCGGCCAGCCGACCGT^TGGGCC^GCGTTGCCAGCATCAGTCCGGCGCCGGCCGA 
CGGCAACGGTGAAATCGCGTGGGCGGCAACGCCGGTGAACAACGCGCGGGC^^ 
AGGGTGCCTGGGCCATCATCCGCAGCCCGA 

:::::::::::: : Rv259T7 . seq: :::::::::::: 

TGGACTC^TAACGATCGGGTCTVGCGACGCGCCAAC^CGAACGGCCGGACGAGTGGGCCAGGGTCGCGCCTCCCCTA^ 

AACAGGATCCGTTGCCTGCGAGCGACAGGCTCCGGTGCGGCGTTGGGCGCCGTGCTCGTCCCAGCGTCCGGTCCCGGG 

TCGCCGGCGACGCTTGTTTCCTCCATACTCGCCCCCTAATCTCGAGGCAGCCCGTACCCGCAGGCAACCTCCCAAAAA 

TGC7VATCCCCO\AAATGC^TGCGTCGAGCT^^ 

GGAAGTC<^GCCGAATTTGTTCTCCCGCTCCGCATGATGCT 

GCTTCATAGGTCAAGCCCAAACCCGGCAGGATGGGTGGCC 



Clone Rv25 

:::::::::::: :Rv25SP6. seq: :::::::::::: 

CTTTACACTTTAT GCTT CCGGCT CGTATGTT GTGT GGAATTGTGAGC GGATAACAATTTCACACAGGAAACAGCTATG 

ACCATGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTAGTGGTTGCGCACGTAAATTCG 

GACCGATCCCCTGCTGTCTC7VCTCGCCTCACAGCGACCACCACGGCT 



WO 99/54487 



PCT/IB99/00740 



74 



GAGGAATGTGCGACGTCTTGATGCAGCCTGTC^GAAC^CCGAGACCCTCGACGAACTTACGATCGAAACCGCTTAGGC 
CAACCGGTGACGGGGGTGTCTTTCCGCGGCTAGGGCGCCTTATCGTCCGAAGGCCGTGGGTGGTGATCGCCTTCTGGG 
TCGCGCTTGCGGGTCTGCTTGCGCCGACGGTGCCGTCCCTGGACCGATCTCCCAGCGGCATCCAGTGGCGATTCTGCC 
ATCGG 

:::::::::::: :Rv25T7.seq: :::::::::::: 

CAGGCAT GCAAGCTTGCGATGTAT CAACACGCCGTT GCGCAGCGTGAGCCGATAGTT GACATCCGGCT CGGTGAAGGT 
GAAATCGATGGCCAGGTCGAGGTCCC^TGCGCGTGGGCCAOT 

CGTCAGCTGGGCGAAAAACGTGGGCGCCGGGACTTGCCCGGAGCTGCCCGGGTTCCCGTCGCGCAGCTCGGCGGCCCC 
GGTCAGAAAGAAATTGCGCC^GGTCGCA(^CTCCGCGCCGTAGGCCAGCTGCTCCACGGTGTCGGa\TATAGCCCGCG 
GGCCGCAGCGTGCTCGCTGTCGGCGAACACCGCATGGTCGAGAAGCGTTGCCGCCCAACGGAAATCACTGCGTCAAAG 
CTTCGCCGGGCCACTCCAGCACTCCGTC 



Clone Rv260 

:::::::::::: : Rv260SP6. seq: :::::::::::: 
ATACTC^GCTTGACCGACGCTGATCGC^CCGCACGCGGG^^ 

AACCTGTTAACTCCTGCGCCGACCCCGGCCGAAGTCCTTGGCGTTAACACCGAACGGGCCAACCCGGGAATTTGGGTT 
CCATCAAAACAAATAGCAGGTGCCTGGGCGGAGTGTTC 

:;:::::::::: : Rv260T7 . seq: :::::::::::: 
GTCGTCGTGTGCTGGGGCGTCCGTATCAGCACGCCCACGAAATGG 

CAAGATCACCCTCGCCCAAAACTGCTACGGGCACTTCTACATCGAGCACAACCGTGGCCAT^ 
CACCGGGAGG 



Clone Rv261 

:::::::::::: :Rv261SP6w. seq: :::::::::::: 

ATATGCCTTGCTGAGCTTTTCGGATCGCAGCGAGTCGTACCCGCGCCGGTCACCTTCGTGGATATCGCCGGCCTGGTC 
AAGGGGGCGTCCGAGGGAGCCGGGCTGGGTAACAAGTTCCTGGCTC^TATCCGCGAATGCGACGCCATTTGTCAGGTG 
GTGCGGGTGTTCGTCGACAACGACGTGACT(^TGTC^CCGGACGGGTCGATCCCCAGTCCGACATTGAGGTCGTCGAG 
ACCGAGCTGATCCTGGCAGATCTGCAAGCCCTGGAGCGGGCCACGGGGCGGCTNGAA 

:::::::::::: : Rv261T7 . seq: :::::::::::: 

GACACCCTGGTCACGGGTGAGCAGGACTCGATTTCTTCGCTATTGGTCGGCGCTGTTGAGGCACAGCACGCCGCTGAG 

GCCGTCGCGTCCTCGCTGTGCTCGGTCTGGTGGAGCGCGCTGCCCGCGGCCGAACATCGTAAATCAAGCGTATTCGTC 

AACAGATATCATCAATGTCGGCGCTGGACTATTCAAATC^^ 

TGGCGATAGTCACGGAGATCGTCACGGACATCGTCTGCGT^ 

GGGTGGTATCNCCGCGGTGCTCGGCGATGGTCC3^CAATTCT 

ACCGGCATGGCGCAACGGCTGGTGCCGGGCAAAACGCGGCGCGATCGAATTC 



Clone Rv262 

:::::::::::: : Rv262SP6 . seq: :::::::::::: 

TGTAGAAGGTGGGTCCCGTCCAACTTCGCGGCGGCGGCGCGATATGCCTTGCTGGTCTTGCTCATTTGATATCCAATC 
TATGGGTCGTGGTTACTCAACGGGCCGAAGCTGGCCCTCCCACGGGTAGGGTCCTATTCGACGGTGATGTCC 

:::::::::::: : Rv262T7 . seq: :::::::::::: 

CCCGAATCCGGTGGCCGGC^GGGGGCCTGGCGACGTGGACACCTTCTAACTTGTCTTTACCGGTCACTGTTGCACCCC 

AACACCTTTAACGACGTGGACGGACGTTAC^TCGGATT^ 

TACGCCAATTTCTCCGACTGGGACACCTACCGCAGCCTCGCCCC^ 

GACATGATCCAGTCGTTGGTGACCGACGCGGAGCAGACTGGTGCGTATCCGCGTTGGGCGCTGGCGAAATTCCGCCAC 
CGGCATGAT 



Clone Rv263 

:::::::::::: : Rv263SP6 . seq: :::::::::::: 

TTGAGATGCTGGTCGGGATGCCGATGGTTGGAACATGGTCCCCTGGCGTCGAATACGCGCGAGCGCA^ 
GTTCGGAACAACGTAT CGAAGAACTCGCACTGCT GGCAGATGGTAT CTCCGAT GT GGTTGTAATTTGTATCCCAACTC 
TAACTGTGCTATCGGATCTGCGTGAATA 
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:::::::::::: : Rv263T7 . seq: :::::::::::: 

CGTAATCACGATCCCGCTGAGACACTTGACCTTACGGCCG/^AGTGACTTCGCTGCTGCTATGCCGACACCCGATTTCC 
ATACGCTGCTGTACACGACGGCCGGGCCGGTGGCCTCCATCACGCT 

CGCCCATGCCCGACGAGATCGAGGCCGCTATCGGGTTGGTCGAACGCGACCAGGA(^TC7VAGGTCATCNTNCTGCGC^ 
GTGGCGGGCGCGCCTTCTCCGGCGG 



Clone Rv264 

:::::::::::: : Rv264SP6. seq: :::::::::::: 
CAAGCTTAAGCTGGTTCCGGCGACTCCATGAGCCGTA 

CATCCCTGACGAAAGTCTCCGGCAAGCCGATTGCTTCTTCGGGCCGCTTCTTGTGGATTGTCCGATAACCCGGTCCCT 
CATGCTGGAAGTTGTGCGCACTCTTTCCTTCCGCGATGTGGGCTAACGACTCGTCATTGAGCAAGAAGTACGTGCACA 
GGCATCGTCCGCCGGGCTTCAGCACGCGGGAGATCTCGTCCAGATAGTGCTCCACGTCCGGNGGGAAACATGTGGGTG 
AACACC GAGGTNAGAAACACCN CATCCAACGACGCAT CCGGGATAT GGAAAGCGAAA 

:::::::::::: : Rv264T7 . seq: :::::::::::: 

TATGGTCTTCGTCGACCAGTACGTCGTAGGCGCCATGAGCCAGCGACTGAAGCCGCGCCATGCCTGCACGGCCCGCTC 
ATCCAGCGAGGCGGCCATCTCCCGCAGATAGCCTGCCGCCTCGGCGCGCACGCTGTCCGGATCGCGTCCGAGCTCGTC 
GGCCTVGCGCTVCGCAGCCGCTCGTCATACCATCGGGCATCCAGCAGTTGGGTAACCTCAACGGGGTCG 
CGTCATTGATTCAGG^CAATACCGATGCGCTGCA^ 

TGGCTAGCCCCCGTCATGCCGGTTGTGTCGATGGCACGGCAGCGGGCTCGTAAACCTGCGGTCTCAGCTCGCTGG 



Clone Rv265 

:::::::::::: :Rv265SP6. seq: :::::::::::: 

GCTTAGCGGTCTTGCTCGAACCGAC^TTGCGTGCCTVCTCATGAGCGGGTGGCGGTCGCGGTGCTTAC^C^TCT 
:::::::::::: : Rv265T7 . seq: :::::::::::: 

GTATCTGGCGCCTCTCGAATATCCTTGAACGTCCCGCGGTGCCACCCAGATAGATCGCAGCGCCCTGCAATGGAGTTC 
CCTTTATGGCCTCTCTAGCCTCCCGCTTGATCGGCTCGACCCGAGAGATGCCCTCGGGCGTTGCGGGATCTCCCTCCA 



Clone Rv266 

::::::::::::: Rv266SP6, seq: :::::::::::: 

CTTCACGCCGATCCGCGACCGCGAACGCGACGGTGACGGTGGGCGACAAGGTTCGGTTGGTCGCCGCGGCGCTGGGCG 
ATATCAGCTCACCCGGTTTCGAGGTGTTCGGCGACCGGACGGTGCTGCAGACATTCTTGAGCGTCCTCGACCGGCCCG 
ATTCGGCCTTCAACATCGTGACGCCGTATTTCGGCGGTACCGCTCGGCGCCGAGTCGAAGGCGGCCTGAGCTAAAGCC 
GGGCATTGCGCGAGTGGTAAACAAGTTCGGTGACTTCGGTTGACCGACTCGACGGGCTCGATCTGGGCGCGCTGGACC 
GGTATCTGCGTTCGCTGGGGATCGGGCCNACCGCNANTTGCGTTGCGANCTGATTCCGGTGGAGCTCCAATCTGACTT 
CCGG 

::::::::::::: Rv266T7 . seq: :::::::::::: 

GCAGCTACCGACCCTAGCGACGAGTGTGTTCGCAGCGTCGAATGTGAACGTTCGGCGTGATTCGGCGCGCGGGTTCCC 
GCTCTCAGCGCACGTTCGGCGCCGAGGNGGCTAGTCCCTGGTTAAGCAATGTCTCGGTCGCCGCCAGCAGCGCGCATG 
TCGCCAACCCGTCNACCGCGTTGCGCATGTCCGGTACCGACGGAAACGACGGCGCGATCCGGATGTTCTTGTCGTCCG 
GATCCTTTCGATACGGGAACGACCCCCCGCCTCGGTCACCGCGATACCAACGTCCTTAGCCAANGCTACNGTCCGGCG 
CGCGGTCCCGGGCAACACGTCGAAGCTGATGAANTAACCACCCTTGGGCTCGGTCCAAGANGCGATCTTGGACTCCTT 
AACCGCTGATNCAA 



Clone Rv267 

:::::::::::: : Rv267IS1081N60.seq: :::::::::::: 

TCCCC^TCGGCGCCGGACCGTTTGAAAGTCC^VAGCACGGGTGGGATGGAATCGACGACAGTTGAGCGCCGTCGGTGGC 
CGTGGTC^GCAGCTGTTCGCGAACGCACCAGGTCACTVTCCCTTCGACATCTCACCGACG^ 
AGGAAGATTGACGAATCCCTCGCAGGCGCGGCACGTCCGCAGGCC7W 
CTC^CGC^CCAGCCC^GCCAGGCTCANCC^^ 

GTTAAACAACTACCGGAAGTCCACCAATCCTCGCTGCATCTCGACACCGTCCGCCTCACTCCCTTCCT 

TCCACACNACACACCTCTTGC^TTAAGGTCACGGAGCG 

CCGCCAGAGAT 

:::::::::::: : Rv267SP6 . seq: :::::::::::: 



WO 99/54487 



76 



PCT/IB99/00740 



CGGAAAGTGGATACTCCCAGC^GGTA^ 

AGC^GCC^GTCCGGGAAATAGCTGCCCTGGCGCAGCTTGGGGATCGCGACGTCGATGGTTGCGGCACGGGTGTCGCAA 
ATCACGGTGGCGGTAGCCGTTGCGCTGATTGGACCGCTCATCGCTGCGTTCGCGGTAGCCCGCCCCGCACAGGGCGTC 

GGCTTCAGCCCCCATCAAGGCGGCGA 
:::::::::::: : Rv267T7 . seq: :::::::::::: 

GGCCGAGTCCAGC7VCTTCGCACTATGTGCAGACCAAANACCCGGTGGTCGCCGCGCTGCGGCAGCGGCTGGCAACGGC 
GCCGGTGATCACCGAGTGGTGCGNAGTTGCCGACCGGCAGTTCGCCGCGGGCTTACTACGAGAAGGGCCTGCGCGACG 

TCAT CAGGTAT CACGTGTCGAT GACGT C GAGCGTTAACTT CCCCGACCAGACGGCGACCT CGCCGAT GGACCCCGC GT 
TGTACCTGGTGTGGGCGCAAGCTAACGCCGCCGCANGCTATCGGTACTCGGTCGAAGCGCAGCCGGGGTCGCAAGCGC 
TAGCGGGCAAGGTCGCGACGATCTCGGTCACCTGGACCAACTACGGCGCTGCTGCCGCCACCGAATAGTGNGTGCCCG 
GCTACCGGCTGGTGGATTCCACGGGACATGTGGTTCGGACCTGCCGGCAGCGGTGGAACTGAAGANGCTGGTCT 



Clone Rv268 

:::::::::::: : Rv268SP6. seq: :::::::::::: 
AGCTTCAAGGACATCGTCATCGCGACCAAAACCGCGAGCTAGGTC 

GAGCGCCGCTGCCGGCAGGCCGATTAGGCGGGCAGATTAGCCCGCCGCGGCTCCCGGCTCCGATTACGGCGCCCCGAA 

TGGCGTCACCGGCTGGTAACCACGCTTGCGCGCCTGGGCGGCGGCCTGCCGGATCAGGTGGTATATGCCGACAAAGCC 

TGCGTGATCGGTCATC^CCAACGGTGACAGCAGCCGGTTGTGCACCATCGCNAACGCCACC^ 

CAN 

GCTCGCGGTC^ 

CGCGGCCACGGCGTCTGCCTTACCCGGCCCGGATACCAGC^GCCACACCTCGCGGGAACGCTGAATCGCCGGCAGGGT 
CAAGGTGATTCGGCGTGGCGGCGGTTTCGCGAATCGTCCACCGCCACCACCATGCGGGTGCTCTCGAAGACGCGGGGC 
TGTGCGGGAACAGCGAGTTAATGTGGCCCTCGGGCCCCATGCCCAGCAGGTGGACGTCGAAATTCGGCCCGGGTCACC 

TGGTGCGGCACTGGCGGCC 



Clone Rv269 

• •»•••••••••* Rv2 6 9 S P 6 seq** *"::•:«•**• 

AGCTTGTCt^TCGTCCGG 

TGGGCGACGGTGTCAGTGCATACCAGCGGANACTGGTGGCGCCCTAGGCGAGCGACCGCCTCACAAACGG 

GCGTTCTGGTCGTGCACCATCGAGCCGTGCCCATCCCGGCCGCGTGCCGTCAGCCGCATCCACTGGATGCCCTTCTCG 

GCGGTTTCAATCAGGTACAGGCGACGTTCGCCANCATCGTGCCGGGGCANGG 

:::::::::::: : Rv269T7 . seq: :::::::::::: 

TTGGTGATCATCGNCCCAACGACCCCGAGGCGATGTTCTTGCACACCGAGGAGTGTCGCAAGCTGGGGCTGGCCTTCG 

CCGCCGATCCGTCTCAGCAGCTGGCGAAGCTGTCGGGGTGAGGAAATTCGCAGGCTCGTCAACGGTGCTGCTTACTTG 

TT CACCAACGACTACTAATGGGATCT GCTGCT GTCCAAGACCGGCTGGT CAGANGCCGAT GT GATGGCGCAGATCGAC 

CTGCGGGTGACCACATTGGGTCCTAAGGGTGTCGATTTGGTAGAACC^ 

CCCGAAACAGCCAGACCGA 



Clone Rv26 

:::::::::::: : Rv26SP6. seq: :::::::::::: 

GGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCAC^CAGGAAACAGCTATGACCATGAT 
ATTTAGGTGACACTATAGAATACTCAAGCTTGATTT^ 

TGGTTATCGTGGGTACCGTCGTGCTTTCC^TGGGCGCCTCTTTCGGGCTTTCCGTATTGGTCTGGCAGGACATTCTGG 
GTATCGAGTTGTACTGGATGGTGTTGGCGATGTCGGTGATCCTGCTCCTGGCGGTGGGATCCGACTACAATCTGCTGC 
TGATTTCCCGGTTGAAAGAGGAAATTGGGGCCGGATTGAACACCGGAATTATCCGTGCCATGGCTGGTACCGGGGGAG 
TGGTGACGGCTGCCGGCATGGTGTTCGCCGTTACCATGTCGTTGTTTGTGTTCAGCGATTTGCGAATT 

:::::::::::: :Rv26T7.seq: :::::::::::: 

CAGGCATGCAAGCTTGGCGTGCCGTTCCAACCCGAATTGGCTTTCGGCGCCATCGGTGAGGACGGCGTGCGGGTGCTC 
AACGACGACGTCGTCCGCGGGAGACACCT^ 

CAACGCCGCGCGGAACGCTTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGAC 
GGCATCGCCACCGGAGCGACGGCCAAGGCGGCGTGCCAGGTCNCCCGGGCGCACG 



Clone Rv270 
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:::::::::::: : Rv270SP6. seq: :::::::::::: 

GGCATCTTGGCCGCCATGTTAGCCACACTGCCACCGGCTATAGAAGCGATGCGCACCGTCCTGCCAGC^ 
GCTCCTCCCTGGAAAGCAAGATAACCAAGCTCATGCCGTGGTTGTGGGTGGCGTGGTTTGGTTTGGGTAACTTTGG 

:::::::::::: : Rv270T7 . seq: :::::::::::: 

TCGGCTAATAATCGTCGACGCCGGCCTCCTCTGCAATCGCCTTGGCGGTCGCCGGGTTGTCACCGGTGATCATCACGG 

TGCGGATGCTCATTCGGCGCATTTCGTCG7VATCGTTCCCGTATGCCCACCTTGACGATGTCCTTCAGATGGACGACGC 

CGATGGCCCGCGCGCTGCTGTTATCGGTCCATTCCGCAACGACTAGGGGTGTCCCCCGCCGGAGCTGATGCCGTCGAC 

AATGGC^CCCTVCCTCCTCGGTGGGGTGGGCACCGTGATCGCGAAC^ 

ATTCGACGGATG 



Clone Rv271 

:::::::::::: : Rv271SP6. seq: :::::::::::: 
CTCAAGCTTGGAGGCGTGGCGATCGCGGTCCAAGGCGCGC 

GCCTTTATCGACNTCCGTTCGGGCTGGCTGACGGCGGCNAAATAATGCTGGACTCGTTGTTGTCGACGGTGCCGTGGC 
GAGCCGAGCGCCGTCAGATGTACGACCGGGTGGTCTATGTGCCGCGGTTGGTGAGTTTCCACGACCTGACCATCGAAG 
ATCCGCCGCATCCGCTGCTGGCGCGGATGCGCCGGTGGCTCAACTAATTCTACGGCGGCGAACTGGGTNATCCCTTCN 
CCACCGTCGG 

:::::::::::: : Rv271T7 - seq: :::::::::::: 
CCTAGGTCAACCGTACCGTCATCGGATCGGGGTCGACCGCAC^^ 

CCTCGCGGGGGGTGACGCTGACCCCGGGTGACGTGTTCGGCTCGGGCACGGTGCCCACCTGCACGCTCGTCGAAGCAC 
CTCAGGCCACCGGAAATCATTCCCGGGCTGGCT^ 

GACGATGCAGACCGTCCGGACGAGCGGCACTCCTTTTCCGTTGGCTCTTCGGCCGAATCCGGACGCCGAACCCGACCG 
GCGCGGGGTCAACCCGGCACCGACGCGGGTGCCGTTTACCCGCGGGCTGCACAAATCCCGACGGGTATGGGCTTTGAC 
CTGCCGACGGGGGA 



Clone Rv272 

:::::::::::: : Rv272SP6. seq: :::::::::::: 

AGCTTGGCGTGA(^CCAACACAGGGCACTTAAGATGGCAATGCGCCGCCTACCTGCACGTTTTCGCGATGTCAGAGGA 
TGCCGAGGGGAGAACAATGCGAGCACGGCCGCTGACGTTGCTCACCGCTTTGGCGGCGGTGACATTGGTGGTGGTTGC 
GGGCTGCGAGGCCCGAGTCTAGGCCGAAGCATATAGCGCGGCCGACCGCATTTCGTCTCGACCGCAAGCGCGACCTCA 
GCCGCAGCCGGTGGAGCTACTGCTGCGCGCCATCACGCCGCCTAGGGCTCCGGCGGCGTCGCCGAACGTCGGGTTTGG 
CGAACTGCCTACCC GGGT CCGGCAGGCAACCGAT 

::::::::::::: Rv272T7 . seq: :::::::::::: 

TCATGCCGTTGGACCGACCATCGGAGTTAGTTGCCGAACCGCGGG 

GCGTCGGCCAACCGCTTGAGCT^CCACCACGCCGCAGCCCTCGCCGCGC^ 

TTGC^TCGGCCGGTCGGTGACAGCGCCGACCACTTGGACAGCGCGATGGC^ 

CCGCCCGCCAATGCCACGTCGGTTTCACGCAGGCGAAGCTCTGACACGCCAAGTGAATTGCC^ 

AAGCGGTATCTACGGCGATGG 



Clone Rv273 

:::::::::::: : Rv273SP6. seq: :::::::::::: 

GGGTCGACTTTCTGC^GGCGAGGCTACACCGTCGTCGTCGTGGTATGCGATAGCCATCCCGTCGGGCTACTCGCCAT 
C^CCGATCAGCTTCGCCCCGAAGCCGCCGTGGTGATTTCCGCTGCGACCAAACTGAACGGGGCCAAACCGGTATTGCT 
TACCGGCGACAACCGGGCCACCGCCGATCGGCTCGGTGTTCAGGTTGGCAT 

::::::::::::: Rv273T7 . seq: :::::::::::: 

AATCCGAAATCCTGACCGATACTTGAACCTGGTCTCGTTCGGCAATAACTCGTCGGCGTGCAGGACGCGGCGCAAACG 
TACTTCGGCATC^^CGCGTCCGACCTGAATTGGCAGCAAGCGGC^ 

CTCTTCCCGTAC^CC^CCCCGACGGCGCGCTGGCCCGGGCGGAACGTGGTCCTCGAC^CC^TGATCGAAAAACCTTC 
CCGGGGAGGCGGATGC 



Clone Rv274 

::::::::::::: Rv274SP6 • seq: :::::::::::: 

TTCCGAATTTCGGGTCCNGGTC^TATGACCCTCATGGAAGAAGAAGCGGCCGCCCCGCGCCCGTGCGACGGCGAATGA 
AAACCCTCACCC^GGCCGC^TTGAACGCCGACAAGACGGTGGAGCAGGTCGAAGACGTCCTGGACGGTCTGGGTAAG^ 
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CCATGGCCGAGCTGAACAGCTCGCTGTCACAGCT 

AAGGTACCCT GCACAGCCTGGACGATCT CGCGAAACGGCTCATCGTGTTGGT CGAGCCGGTGGAAGCCAT CGT CGAT C 
GGATCGACTACATCGTGAGCCTCGGCGAAACGGTGATGTCACCGCTGTCGGTC 

:::::::::::: : Rv274T7 . seq: :::::::::::: 

NCTCGATCTTGGGGTACGTTCGATGAGGCTGCTGACCAACAACCCGGCCAAGCGGGTGGGACTGGATGGATACGGATT 
GCACATCATCGAGCGCGTGCCGCTGCCGGTGCGGGCCAACGCGGAAGAACAT^ 

AATTGGGGCACGACTTGGCTGGGTTGGACGATTTTCACGAATCCGTGCATCTGCCCGGAGAATTCGGCGGTGCCTTGT 
GAAGGTGGCGCCGGGGTGCCGGATCTGCCGTCGCTGGATCGTCTGGTGTGCGGCTGGCGATTGTCGCCAGCAGCTGGC 
ACGGAAAGATCTGCGACGCGCTGTTGGACGGCGCCCGCAAGTGGCCGCCGGGTGTGGCCTCGATGACCGACTGTGGTT 
CGGGTGCTCCGCGCGATCGATAT 



Clone Rv275 

:::::::::::: : Rv275SP6, seq: :::::::::::: 
TCATCCCGACCAAAACGCGAGCTAGGTCGGCATCCG 

GCCGATTAGGCGGGCATATTATCCCGCCGCGGCTCCCGGCTCCGAGTACGGCGCCCCGAATGGCGTCACCGGCTGGTA 
ACCGCTCTTGCGCGCCTGGGCGGCGGCCTGCCGGATCAGGTGGTAGATGCCNACAAAGCCTGCGTGATCGGTCATCAC 
CAACGGTGACAGCAGCCGGTTGTGCACCAAGCGCGAACGCCACCCCGGTCTCCGGGTCTGTCCAACCGA^ 
CAAGCCCACATGAACAAACCCCGGCATCACGTTGCCGATCGGCATACCGTGA 

::::::::::::: Rv275T7 . seq: :::::::::::: 

TTGGCGGGTTGGCCCAGCAGCCCGCCGGTGACGGCGACGATGCTGGGCTGGTTGCGGCCCTGCGCCACCGCGGCTTGC 
ATGCTGGTTGGCTGTCTTGGGACGATCCCGAAATAGTCCACGCGGATCTGGTGATTTTGCGGGCTACCCGCGATTACC 
CCGCGCGGCTCGACGAGTTTTTGGCCTGGACTACCCGCGTGGCCAATCTGCTGAACTCGCGGCCGGTGGTGGCCTGGA 
ATGTCGAGCGCCGTTACCTACGTGACCTGATGGATCGGGGGGTGCCGACCGTGCCCGGCGATGTGTATGTGCCGGGAN 
AGCCGGTCCGGTTGCCACGCAAAGGCCATGTCTTCGTCGGTCCGACCATCGGTACCGGGACACGGCGCTGTATTGCCC 
GGTTCGCTGCCGAGTTCGTCGCGCAACTGCACGCNGGCGGGCCAGCGGTGCTCGTTCANCCCGGAGGTTCCGGTGACG 
ATGATCGTGTTGGTCTCCCT 



Clone Rv276 

:::::::::::: : Rv276SP6. seq: :::::::::::: 

GTAGGAGAGAAC7\AAGACCGTCGATAGGACACGTGTTACGCCGGTAGCTGTCATTGGTATGGGGTGCCGCTGCCGGGG 

GGCATCTACTCACCCGATCGGTTGTGGGAGGCGTTGCTGCGGGGCGACAATCTGGTCACCGAGATCCCCGCCGACCGC 

TGGGACATCTACGAGTACTACGACCCCGAACCCGGCGTGCCCGGACGCACCGACTGCAAATGGGGCGCGTACCTCGAT 

AACGTCGGCGACTTTGATCCCGAGTTCTTCGGGATCGGGGAGAAAGAAACGATAGCGATCGATCCG(^GCACCGCTTG 

TTGCTGGAAACCTCCTGGGAAGCCATGGAACACGGCGGGCTAACACCGAACCATATGCCTCCCGACANGGG 

GGGGTT 

:::::::::::: : Rv276T7 . seq: :::::::::::: 

CGAACTGAGCCC7VTAGAAAGGCAGCGACTAATT CGCTGGGCAAATAGGAAGACCCTTT GT CCT GCCACGTATATTT GT 
CGACCTCGTTGCGAAGGAAGCGGCTGCGATTGGTGCCCTTTTCCCTGGAGAATCTCTGCCCGGAGCAGGAAGTCTTAT 
GAGTTGAC^G(^GGGGCGCCGCCTTCGCCGGAAATCACATTCTTGGTCTCGTGAAATGAGAGCGCTCCCAGGTCGCC 
GATGCTGCCGAGCGCCCGCCCACGATACGACGCCATCGCGCCTTGGGCCGCGTCTTCGACCACCGCCAGGTTGTGGTG 
CGTGGCGATCTTCATGATCGCGTCC^TCTCGCAGGCCACCCGGCATAGTGAACGGGGACCATGGCCTCGGTTCGCGGG 
TGAA 



Clone Rv277 

:::::::::::: : Rv277SP6. seq: :::::::::::: 

CTTAGACGCCACCTCCGGGCCGAGCTCCACGGGGTGGATAAGTACGGCCGGATGTGGCCGCAATGGGAAGTTGTTGCC 
CGCTTGACTGTCCGGGTTAACGCCGGATTCCACCACATCCCCTTGCGAAAGGCCGTTGGGTT 

::::::::::::: Rv2 7 7T7 • seq ::••::::::::: 

GATCGCGATCGTCGATGTGGCCATCCGGCTTGGCGTCGACCCGCGTAAGGCAGACCAGATGGTTCGCGGCACGGTC^ 
CCTGCCACACGCACTGGTAAGACTGCCCGCGTCGCGGTATTCGCGGTTGGTGAAAAGGCCGATGCTGCCGTTGCCGCG 
GGGGCTGATGCTGTCGGATCGACGATCTGATCGAGAGGATCAGGGCGGCTGGCTGGAATTCGATGCCGCGATCGCGAT 
ACCGGATT 
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Clone Rv278 

:::::::::::: : Rv278SP6 . seq: :::::::::::: 

AGCTTACGCCGCTTTCGCTTCNGATTTGGGACGCCGCATCGAAAGCGCAGTTGGAAGCGCGGCGCCCGGCTGGTCGAG 

CTGCTCAAGCAGCCGCAATCCCAGCCC^TGCCCGTTGAGGAGCAAGTGGT^ 

CTGGACTCGGTGCCCGTCAAGGATGTCGGCGGTTCGAAACCGAATTACTGGACCACATGCGGGC 

: Rv278T7 . seq: :::::::::::: 
CGACGGGACCTCGTCGCATCTTCC^TAGCCCGCC^CACCTTCAGTTGCTCACCGGAATCCAACCGGTATAAGGTCG 
GAAGCGCTCGGGATTGGTCATCGGGATATGCCGCT^ 
CTTCGTCGGGGTGGTCGCGACCGCATGGGCC^CATCGCTVTTCAC 

CCTTTCCTAAGCAACACCGAAATTTCAGGACCCGAATGCTCCGGGAAAACATGTCACGGTAAGTCCGGTATTCCGGGT 
ACCGGTTGAGCATTGA 



Clone Rv279 

:::::::::::: : Rv279SP6. seq: :::::::::::: 

CGGCATCGGTTTGGGCTGTCACCAGCAGTTGGTAGTTCTTCACTACTGTTGTTCGAGCGTCGAGCCGCCGCGCGTGTC 
GAGGTCGCCGGACGCGTACCCGCCAGGCCGGTCAGGGTGCCCTTCCAGTCCACGCNGCTGTGGTCGGCTAACCGCTTA 
TCTTCAATCGAGACNATCGCCAGCTTCATCGTGTTGGCGATCTTGTCCGAGGGCACCTCGAACCGGCGCTGCGANTAC 
AGCCACGCGATCGTGTTGCCCTTCGCGTCGACCATCGTCGATACCGCAGGC^CTTGCCCCTCGAGCAGCTGGGCCGAT 
CCGTTGGCAACGACCTCAGAGGCACGATTGGACATCAGCCCTAGCCCGCCTGCG 

:::::::::::: :Rv279T7 . seq: :::::::::::: 

CCGTCGANGCCGCCGACTTGGCTTGACCGACACCAACATGGCCT 

AAGATCACCATGAGCGGCATGAGCCACGCCACCGA 

GAACGGTCGAGGTGCTCTACACCGAGTATTCGAAGTCGAAAGGCGAACCGCT 

ACGGGTTTCTGCGAGGGAGGATGCCACGATGAACTGGATCCAGGTGCTGTTGATCGCGTCGATCATCGGGTTGCTGTT 
CTACCTGTTGCGGTCGCGCCGAAGCGCGCGGTCCGTGCCTGGGTCAAGGTGGGCTATGTCTTGTTCGTGCTCCCGGCA 
TCTATGCCGTGCTGAGA 



Clone Rv27 

:::::::::::: : Rv27SP6. seq: :::::::::::: 
TTACACGNCCTGCTTCCGGCTCGTATGTTGTGTGGAATTGTGA 
CATGATTACGCCAAGCTATTTAGGTGACACTATAGAAT^ 
CAATTCTACTAGCGAGAAGTCTGGCCCGATNCGGATCTGACCGAAGTCG 

GGCGCCGACNATGGCGCCTGGACCGATCTTGTGCCGCTTGCCGACGGNGACGCGGTANGTGGTCAAGTCCGGTCTACN 

CTTGGGCCTTTGCGGACGGTCCCGACGCTGGTCGCGGTTGCGCCGCGGAAAGCGGCGGGTCGGGTGCCATCAGGAATG 

CCTCACCGCCGCGGCACTGNACGGCCAGTGCCGCGGCGATGTC^GCCATCGGGACATCATGCTCG^ 

CGACC 

::::::::::::: Rv27T7 . seq: :::::::::::: 

CAGGCATGGAAGCTTTGTCAGACCAAGTGT 

GGTCGCCACCACGCTGGTCAGTGCGCGTTGAGCTCGCTTGCG 

GCGCAGCTTGGGGATCGCGACGTCGATGGTTGCGGCACGGGTGTCGAAATCACGGTGGCGGTAGCCGTTGCGCTGATT 
GGACCGCTC7VTCGCTGCGTTCGCGGTAGCCCGCCCCGCACAGGGCGTCGGCTTCAGCCCCCATCAAGGCGG 



Clone Rv280 

:::::::::::: : Rv280SP6 . seq: :::::::::::: 

AGCTTAGCCAGTTTTTCTACT CTTGGGCCCACACCCACAGTGCTT CGACGGTACGGTCACCCATGAT GGCCAT CCAGT 
TGGCATCGGTGAGCTGATAAATGCCAGCTGGTTTCGCCAACCCGGTAGCGATCTTGGCGCGCTGCTTGTTGTCACTGA 
TACCTATCGAGCAAGACAGCCCGGTTTGCGACAAGATGACTTTTCGGATCTCTTCGGCGACTTCGATGGGGTCGTCGG 
GAGTCCCGGGCGCCACCGCGAGGTAAGCCTCGTCCCAGCCCCATACCTCGACCGGGTATCCCAGGTCGCGCAATAACG 
C(^C(^CCTCCTCGGACGCCGCGTTGTAGGCGGCTGGGTTCGACGGC^GAAGTGGCCTC^GGGaVTCGTCGGCGCGG 
TCCCAACGGCNTGCCGGCGCGCACACCGTAGGCGCGGGGCTC 

:::::::::::: :Rv28GT7 . seq: : ::::::::::: 

CCGGCGGAACTC^GACGTGCTGGTGGTGCGGCATGGCTVCCGCGGGCAGCAAAGCGCACTTCTCCGGGGACGACAGCAA 

GCGACCGCTAGACAAGAGGGGTCGTGCGCAGGCAGAAGCGTTGGT 

TTATGCCGCCGACCGGGTGCGCTGCCACCAGACGATGGAGCCACTC^ 

GCCCACCCTGACCGAAGAGTCCTACGCC^C^CCCC^AACGCGGCCGACACCGAGTGCTGC^ 
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AGGCACACCCGTGATCTGCACGC^GGGCAAGGTCATTCCCGATCTGATCACGTGGTGGTGCGAGCGCGACCGTGTGCC 
CCCGACAGTCCCGCAATCGCAAAGGCAGCACGTTGGTGT 



Clone Rv281 

:::::::::::: : Rv281SP6 . seq: :::::::::::: 

GTATGGTCAGCTGTCCATCCGGCGCTGTCGGCCGAGCTGCCAGATCTCGTCAGCCGTAACCGGGTTGCGGGATCCACG 
CGTGCGGGTTGTCTAC 

:::::::::::: : Rv281T7 . seq: :::::::::::: 

CCGACTTTCCGCGGGTACCCGCTCAACTTTGTGTCNACCTCAACGCCATTGCCGGCACCTACTACGTGCACTCCAACT 
ACTTCATCCTGACGCCGGAACAAATTGACGCAGCGGTTCCGCTGACCAATACGGTCGGTCCCACGATGACCCAGTACT 
ACATCATTCGCACGGAGAACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACC 
TGGTTCAACCAAACTTGAAGGTGATTGTTAACCTGGGCTACGCGACCCGGCCTATGGTTATTCGACCTCGCCGCCCAA 
TGTTGCGACTCCGTTCGGTTGTTCCAGAANGTCAGCCCG 



Clone Rv282 

:::::::::::: : Rv282SP6. seq: :::::::::::: 

GCACCGATGTCGGCGAGCACTTCGTCAACTTCCAGGGGTGCCCGCACCAAGTATTTCGACGAGTATTTCCGTCGGGCC 
GCCGCCGCCGGTGCGCGGCAGGTGGTCATCCTGGCGGCGGGGCTGGGACTCGCGCGCGTACCGGCTGCCTCGGC 

:::::::::::: : Rv282T7 . seq: :::::::::::: 

TGCACCCAACTTACTGAGCATGCTAACGCTGGTCGTGCGGGTCTTGTTCCCGCGTGTCGGCAGGGCACACGCTCGGGG 
CGTAGCTGGGAGAGGCCCCGGTCAAGCCCGGAGAGCAGTGCTCAGTCCGCCAGCTTGACCGACTTTCGATGAGAACGC 
GCTTCTCGCCGTATTGAACTGGCGTGCTGACGGTCGCTGAGCAGCGCTCGCCGAGTGCGGCCGCTGATTCTTTCATCG 
AGCCAGGACGCGCATTCGTGTTCGGCCGC 



Clone Rv283 

:::::::::::: : Rv283SP6. seq: :::::::::::: 
AGCTTACGGCCGGTCGACGCGACGAGTGGTTCATGACACCACAAACCGTC^ 

AAATCGTCTTCCCGCAGCGATTTTACAGCCACCATTTTTCGATCCGCAGGCCGACGAGGCCGCCAACTACGGCGGGAT 

CGGGGCGCGTGATCGGGCACGATGATCGGGCACGGTTTCGACGATAG 

CNATTGGTGGATCGA 

::::::::::::: Rv283T7 . seq: :::::::::::: 

ATGTCGTCTVCGTC^CC^CAATCGCGAGGACCC^^ 

CAGCTCGATCGC^GCGCGGAGGTGCCGGCCGCCAGTTGATTCACGAAC^ 

ACGAACGCAAGACCTATAT CTGCCGT CGGAGTAAGAATCGAGTAGCCGGT CGACCAAC GGAAGCGAAAGT GTCCGCGA 
TGTTGATGAGCGTCGCCGGTTGTGGCGGCGGTGGC 



Clone Rv284 

:::::::::::: : Rv284SP6 . seq: :::::::::::: 
AGCTTCACCAGCGTGCCGATGCTGTTCGCNACACCTCCCT^ 

GGCGATAAGGTGGACATCGCTGGGGTGAACGTCGGGCTGGTGCGCTCGCTGGCAATCCGCGGCAACCGCGTGTTGATC 
GGATTCTCGTTGCCCGGCAAGACAATCGGGATGCAAAGCCGGGCAGCAATTCGCACCGACA 

AACCTGGAAATCGAACCCCGCGGTTCGGAGCCGTTGAAACCCAACGGTTTCCTGCCGTTGGCG(^GAACACTACGCCA 
TACCAAATCTATGACGCGTTCGTC 

::::::::::::: Rv284T7 . seq: :::::::::::: 

CTGCCGCGGTGGCGGTCAGCGCCTGGCAAGTCACCGCACCGCCGTCCGGTTCATCGGCAGGCTCCCCCGAAAAGGGCC 
CTGGCAAC^GAAGGTGATCT^TGAGCTCCCGCAGACCTTCGCCGATCTGGGACCGACATACGTGAAGTTCGGCCAGAT 
CATCGCGTCCAGCCCGGGAGCATTCGGTGAGTCGCTGTCGCGGGGAATTCCGCGGCCTGCTCGACCGGGTGCCGCCCG 
CAAAAACCGACGAGGTGCACAAGCTCTTCGTCGAGGAACTCGGCGACGAGCCGGCCCGGCTGTTCGCCTCCTTCGAGG 
AAGAACCGTTCGCGTCTGCGTCCATCGCCCAAGTGC^CTACGCGACCTGCGCAGCGGCGAAGAAGTGTGGTCAAGATC 
CACGGCCGGGCATCCGCCGCCGCGTTT 



Clone Rv285 

:::::::::::: : Rv285SP6. seq 
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GATCGTGCCGGCCCCCCGGCGGCAGTAGCAGATCAGCTCGTCGAAATCGCGGCAACCAGTCCAGTCGATTTCCATACG 
GGCGCCGTCAATCAACTCTGCGAACATCGCGATCGGCACC 

CGGGATCGGATGAATCATCAATATTATCAAGTGATTTCCTGATGGCATCGAGCTCGGTGATCTTGGTCTCGGGGGCC^ 
GCTCGCCGTCGGCGACGTCGTCGATCCGGCGGCCGAGCGCATAGACCGCAAATAGTGCCGCTCGCTTTTCGCGCGGCA 
AGAGTCGGATGCCGTAATATANGTTTCTGGCGGCCGTGCGCGTGATCNACTCGGTGATTCGATACGCCTGTTCATCTC 
GGTCATGCCGTCCTC 

::::::::::::: Rv285T7 . seq: :::::::::::: 

GGTGGCGCAATGACCGAAACCACCCCAGCCCCGCAAACCCCGGCGGCCCCGGCCGGGCCCGCACAATCGTTCGTGTTG 
GAGCGGCCCATCCAGACCGTTGGGCGCCGTAAGGAGGCCGTGGTACGAGTGCGGCTGGTGCCCGGCACCGGCAAGTTC 
GACCTCAACGGCCGCAGCTTGGAGGACTACTTCCCAAACAAGGTGGACC^ 

GTGGATCGGGTGGAAAGTTTCGACATCTTTGCCCACCTGGGCGGCGGCGGCCCGTCGGGTCATGGCCGGCGCGCTGCG 
CCTGGGTATCGCCCGGGCATTGATTCTNGTATCGCCGGATGACCGGCCCGCGCTGAATAANGCCGGCTTCTTGACCGT 
GATCCACGCGCCACCGAACGCAAA 



Clone Rv286 

:::::::::::: : Rv286SP6. seq: :::::::::::: 

CAC7^TAGATTACTCAAGCTTCGAAC(^GCGGCCTTATCACGTATCCCCGCTGAGACCTTGACCCTTAGGGCCGAAGT 
GACTTCGCTGCTGCTATGCCGACACCCGATTTCCAGACGCTGCTGTTACACGACGGCCGGGCCGGTGGCCACCATCAC 
GCTCAACCGCCCGGAACAGCTCAACACCATCGTCCCGCCCATGCCCGACGAGATCGAGGCCGCTATCGGGTTGGCCGA 
GCGCGACCAGGAC^TCAAGGTCATCGTGCTGCGCGGTGCCGGCCGCGCCTTCTCCGGCGGTTACAACTTCGGCGGCGG 
GTTCCAACATTGGGGGCAT 

:::::::::::: : Rv286T7 . seq: :::::::::::: 

TCAGGACGCTTATGGTTGGCAGATGGTCGCCCTGGCGTCGAATACGCGCGAGCGCATGAGCTCACCGGTTCGGAACAA 
CGTATCGAAGAACGTCGCACTGCTGGCAGATGGTATCTCCGATGTGGTTGTAATTTGTATCCCAACTCTAACTGTGCT 
ATCGGATCAGCGTGAATATCGAGATATTGCGAATGCGATGACAGGCCGCCATTCGGTTTATTCGCTTACGCTTCCCGG 
GTTCGATTCGTCTGATGCACTGCCGC7\AAACGCGGATATGATTGTTGAAACCGTATCTAACGC7\ATTATTGATGTGGT 
AGGCGGCAGCTGCCGTTTTGTGCTGTCGGGCTATTCATCGGGTGGGGGTGTTTGGCTATGCCCTCTGCTCCCAT 



Clone Rv287 

:::::::::::: : Rv287SP6. seq: :::::::::::: 

CGCAGCTGTCGCCGATCTGGTCCGGAATACCTAGCTCCAGGTTCTGAGTGGAGATGAGTGCGGCCATCGAAGTGTTGT 

CAATGTACTCCAGGATGTCAGGTGCCAGGCCGCTGGCGAGGATCTTGGGCACCGCCGCCATGACTTGGT 

CGAACGGGGCGAGCACGCTGGCGTCGTGGTC 

:::::::::::: : Rv287T7 . seq: :::::::::::: 
GTAGTTCGTTCATCC^\AACACAGTGCGGTACCGGCTCAAGCGGATC 

ACGCGATGCCTATGTCCTTCGGGTGGCGGCC^CCGTGGGTCAACTC^CTATCCGACGCCGC^CTGAAGCATCGA(^G 
C^TGCCGTGTC^TAGATTCCCTCGCCGGTCAGAGGGGGTCCJVGCAGGGGCCCCGGAAAAGATACCAGGGGCGCCGTC 
GGACCGA 



Clone Rv288 

:::::::::::: : Rv288SP6. seq: :::::::::::: 

TCCGCTCGCTTCTCCGAGAGGTTGAGTGCCAACGCTCTGCCGATGCCCGAAGCCGGCCCCGGTGATGACGGCGACCTT 
GCCTTCGAATGAGCTCATTTGACTACTCCCCGTGGTTGTCCCTGCGATTGGTGGAGGTGGCCGCGCAGCCTTGCCCCG 
AGGTCGGCGATCGCGTCTCGGGCTTCGGGGAGCAGACTGACCTGCAGATGGAAGTCGTGCCACATGCCCGCGAACCGG 
CGATGCTCGATGCTTGTTTTCGAAGCGGCGCAGGCGGTTTCGATCTTGTCCGCGTCAACACNGATCGGATCGTCGCCC 
GCGGTCTGCATGACGAATGGGCG 

:::::::::::: : Rv288T7 . seq: :::::::::::: 

atgggaggc(^ccgattaccatcttgca»caccgattccgggctattgatgtccacgttcggtccgcgaaccgcgct 
gtggctgctgctggccaaaggcggaggcgataccgaagtcagtgcccaagcttgggttccacgctcgcgcagccacgc 
cgtcacctttccacgagacctcacctgccgatccgaaa^ 

cgaggtggtggcttcgtcgcgaaccgtc^cccgagtcgcggtcaccgtgk:gc^cggcgacgttctacacccgcacc^ 

gatccgaaagctgcaagctcccagcaccgatcccgacgt 

agctggaatcggccgtccggttgctgggaattgcngttaagaactgggcct 
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Clone Rv289 

:::::::::::: : Rv289SP6 . seq: :::::::::::: 

GCTTTGCGCGCTTCTCCGAGAGGTTGGAGTGCCAACGCTCTGCCGATGCCCGAGCCGGCCCCGGTGATGACGGCGACC 
TTGCCTTCGAATGAGCTCATTTGACTACTCCCCGTGGTTGTCCCTGCGATTGGTGGAGGTGGCCGCGCAGCCTTGCCC 
CGAGGTCGGCGATCGCGTCGCGGGCTTCGGGGAGCAAACTGACCTGCAGATGGAAG 

GGCGATGCTCGATGCTTGTTTTCGAAGCGGCGCAGGCGGTTCGATCTTGTCCGCGTCAACGCAGATCGGATCGTCGCC 
CGCGGGTCTGCATGAAGAAT 

• "••••••ssrss Rv2 89T7.seq: i i i : i z : * z z z z 

CTCACGCTUSCCACGCCGTCACCTTTCCACGAAGACCTCAC^ 

GCGCAGCGAAACACTCAACGAGGTGGTGGCTTCGTCGCGAACCGTCACCCGAGTCGCGGTCACCGTGCGCACGGCGAC 
GTTCTACACCCGCACCAACATCCGAAAGCTGCAAGCTCCCAGCACCGATCCCGACGTCTVTC^ 

CGTTCTTGACCTATTCGAGCTGGATCGGCCCGTCCGGTTGCTGGGAGTGCGGTTAGAAACTGGCCTAGAAACCGGCGG 
GCACACCGCACCTGGGCGGGGN 



Clone Rv28 

:::::::::::: : Rv28SP6. seq: :::::::::::: 
TGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATT^ 

CC^GCTATTTAGGTGACACTATAGAATACTC^GCTTGATGCCGCCGAAACCGAGCGTGAGCACGCCGCCAGCC^CC 
ACNCGCGGGTCGGGCGCCGGGCCCGGGTCGCCANGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGC 
TGCGCTACGTCGAGCCATACCGGGCGGAGCTACATCGGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCGAAGTCGAAG 
TCGATACCGATTGCGCATCCGCNGCCGCA 

:::::::::::: :Rv28T7.seq: :::::::::::: 

CAGGC^TGCAAGCTTCACGTCCGTACGGCTCGGGTACGCTTCGGTCGCAGTGTGCGAGTGATAGATGACGACCGGGAC 
CTCGTCTGCATCTTCCATAGCCCGCCACACCTTCAGTTGCTCACCGGAATCCAACCGGTAGAAGGTCGGCGAGCGCTC 
GGCATTGGTCATCGGGATATGCCGCTCGGGACGGTCAGAACCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGG 
GTGGTCGCGACGCGCATGGGCCACC 



Clone Rv290 

::::::::::::: Rv290SP6. seq: :::::::::::: 

GCTTGTCTATCGTCCCGGCCAGGTCCGGCCTVGTC^GGTCGAAGGCCAGTCCGGTCTCCTCTCCGACTACGGCC^AGA 

ACTGGGCGACGGTGTCAGTGCAGACCAGCGGAAACTGGTGGCGCCCTAGGCGAGCGACCGCCTCACAAACGGCGGTGA 

CCGCGTTCTGGTCGTGCACCATCGAGCCGTGCCCAGCCCGGCCGCGTGCCGTCAGCCGCATCCACTGGATGCCCTTCT 

CGGCGGTTTCAATCAGGTACAGGCGACGTTCGCCACCATCGTGCCGGGGCACGGTTAGCGAGAAACCGCCGAC 

GATTGCCTCGGTGATGCCGTCGAAACAGATCGGGCCT 

:::::::::::: : Rv290T7 . seq: :::::::::::: 

GCGCGCCTVTGTTGAGGTTGTCCGACGGTGACGACGGTGAACCAO^CTGTTTGACCTGTCCGCACACACCGTGTGGAT 
CGGCGAGCGGACCCGACAAATCGATGGCGCGCACATCGCGTTTGC^ 

GGGCCCC^CATGACCCCGGAACTGGCCGTGGAGTACGTCGAGCGGCTCGACCCGC^a\ATAAGCCGGGCCGGCTGAC 

TTGGTGAGCAGGATGGGCAACCACAAGGTCCGCGATCTGTTGCCACCGATCGTGGAGAACGTCCATGCCT^ 

CAGGTCATCTGGC 



Clone Rv291 

:::::::::::: : Rv291SP6. seq: :::::::::::: 

TTGCCTTCCATGCCGAGCAAGGTCGACTCAGCGATGACGAATTGTTCTTCTTCGCGGGTGTTGCTGCTGGTTGCGGGC 
TATGAGAGCACTGCTCATATGATTAGC^(^TTGTTTCTGACGCTGGCCGACTATCCAGATCAGCTGACACTCCTTGCG 
CAGCAACCAGACCTGATCCCGCCGGCGATCGAGGA 

:::::::::::: :Rv291T7 . seq: :::::::::::: 

CGACGCTGGGCCCAACTGCGACCACCAGGTCCTGGTATGGCAGGACATGGCCGGGTTCAGCGGCGCCAATACCG 



Clone Rv292 

:::::::::::: : Rv292SP6 - seq: :::::::::::: 
TAACGACTCGGGTCCAGCGACCGCGCCAAC^CNAACGGCCGGACNAC^ 

AGGATCCGTTGCCTGCGAACGACAGGCTCCGGTGCGGCGTTGGGCGCCGTGCTCGTCCCAGCGTCCGGTCCCGGGTCG 
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CCGGCGACGCTTGTTTCCTCCATACTCGCCCCCTAATCTCGAGGCAGCCCG 

AATCCCCCAAAATGCAATGCGTCNAGCTATTTCTCACACCGACCGCTAGTTGCGGATCANAAATCCGTTGGGCGCGGA 
::::::::::::: Rv292T7 . seq: :::::::::::: 

CNTGGCGGTGGGTGCGGTGTCGAACACGACCACACTTCTTTGCGGTTCGGTGATCTCGACACCGGCCGCGAGCCGACC 
ACCATGCGCGCGTAGATCGGCGATCAGCGCGTCGGCTATCGCCTGGGTGCCGCCCACCGGAATCGGCCAGCCGACCGA 
ATGGGCCAGCGTTGCCATCATCAGTCCGGCGCCGGCCGACACCAGTGACGGCAACGGTGAAATCNCGTGGGCGGCAAC 
GCCGGTGAACAACGCGCGGGCATCCTCGCCCGCCAGCGACCGCCAGGCAGGGGTGCCCTGGGCCAGCATCCGCAGCCC 
GAGACNCAGGAC CGANCCCAGTG 



Clone Rv293 

:::::::::::::: Rv293SP6. seq: ::::::::::::: 

GCTTTTCNGATCGC^GCGAGTCGTACCCGCGCCGGTCACCTTCGTGGATATCGCCGGCCTGGTCAAGGGGGCGTCCGA 
GGGAGCCGGGCTGGGTAACAAGTTCCTGGCTCATATCCGCGAATGCNACGCCATTTGTCAGGTGGTGCGGGTGTTCGT 
CAACAACNACTTGACTCATGTC7VCCGGACGGGTCGATCCCCANTCCGACATTGAGGTCGTCGANACCGAGCTGA 
GGCANATCTGCAAACCCTGGAGCGGGCCACGGGCCGGCT^ 

CTACGACGCGGCACTGCGTGCCCAGCAGGTGCTCGACGCCGGCAANACGCTGTTCGCCGCGGGGGTGGATGCCG 
:::::::::::::: Rv293T7 . seq: :::::::::::: 

GTCGTACGCCATTNGTCGGTGTGCGCATACCAGTACGACGCGCCGGGCACCTGACGCGGCGGCCGCGACCAGTCGGTG 
GCCATCGCC^TCGTCTGCCACCCGGTC7\ACGGACGCACCTTCTCCTGGCCGACGTAGTGCGCCCACCCGCCGCCGTTG 
CGTCCCATCNAT CCGGTCAACATGAGCAGCGCCAACACCGAGC GGTACAT GACAT CGCTGTGGAACCAGTGACAGATT 
CCGCCGCCCATGATGATCATCGACCGTCCTCCGGATTCGGTCGCGTTGCGGGCGAAATTCCTTGGCAAACCGGATTGC 
CTGCGCGGCCGGCACACCGGTGATCGACTCCTGCCAGGCCGGGGTGTTCTGCTGGGTTCGGTCGTGGTACCGGT 



Clone Rv294 

:::::::::::: : Rv294SP6 . seq: :::::::::::: 

GCGAGGCGGTATCGCTTCCCGTCGTACCGGCGACCGCCAGCCGAGAAGCTCGTTTTCCCAGTGTTGCTGGGGATTCTC 
ACGCTGCTGCTGANTGCGTGCCANACCGCTTCCGCTTCGGGTTACAACGAGCCGCGGGGCTACGATCGTGCGACGCTG 
AANTTGGTGTTCTCCATGGACTTGGGGATGTGCCTGAACCGGTTCACCTACNACTCCAAGCTGGCGCCGTCTCGTCCG 
CAGGTCGTTGCTTGCGATAGCCGGGAGGCCCGGATCCGCAATGACGGATTCCATGCCAACGCTCCGAGTTGCATGCGG 
ATCGAATACNAATTGATCACCCA 

:::::::::::: : Rv294T7 . seq: :::::::::::: 

TGGGTCTTGCCGGCGAGCCCAGCGAAGTCGCTAGCGTGGCCGTGTTTCTTGGCTTCGGATCTATCCTCGTTACATGAC 

CGGCACCGTGTTGGACGTGACTGGCGGCCGGTTCATATGACACCGAGATCATTGCCACGGTACGGCAATTCGTCAAGA 

AGGAAATCTTTCCCNATGCACCGGCCCTCGAACGTGGCAACAGCTACCCGCAAGAAATCGTCGATCGGCTGGGTGTTA 

TTGGCTTGCTCGGTCGCCGGCTGCAAGGGTATCGACACCACCGAGTTCATTCTCGGGCGTGCCGGCGCATTCGAGCTG 

GCGGTGCGCGCTGCCCAGCACCGTCATAAGTACTTGANGATGGTCA^ 

GAACGG 



Clone Rv295 

: Rv2 9 5S P 6 • s eq : :::::::::::: 
TAGATGCCCAAGCTTGCCNTTANAGACCTCGTCGACCAAGCACGGACGCGACCGTCGAAGGTGGCGAATCCGGGCTTG 
GCGTCNACCCGCGTAAGGCAGACCAGATGGTTCGCGGCACGGTC^WXTGC^ 

TCGCGGTATTCGCGGTTGGTGAAAAGGCCGATGCTGCCGTTGCCGCGGGGGCGGATGTTGTCGGGAGTGACGATCTGA 
TCGAGAGGATT CAGGGCGGCTGGCTGGA 

::::::::::::: R v2 95T7«seq: : * r * * : * : : : : : 

TCTCCACGGCGTGGATCAAGGTACCGGCCGGGATGTTGCGCAATGGCAGGTTGTTGCCCGGCTTGATGTCTGCGTTAG 
CGCCGGATTCC^CCACATCCCCTTGCGAAAAGTCCGTTGGGTGC^TGATGTAGCGCTTCTCCCCATCGAGATAGTGG 
AGCAACGCAATCCGTGCGGTACGGTTCGGGTCGTACTCGATGTGCGCGACCTTGGCGTTGACACCATCTTTGTCATTG 
CGGCGAAAGTCGATCATCCGGTAAGCGCGCTTATGACCGCCGCCTTTGTGCCGGGTNGGTAATCCGGCC 
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Clone Rv296 

:::::::::::: : Rv296SP6 . seq: :::::::::::: 

GCCCGGTTCGATCGGGCATGTCCGCAGTCGTCGTTACCGGAGGCGGTCGTGGCCGCGCTAATCGGCGTCGGCGCCGAC 
AAGATGTGGGATATCCGCAATCGGGGCGTCATCCCTGCGGGCGCGCTCCCCCGCGTCCGAGCCTTCGTCGACGCAATC 
GAGGCAAGT CACGAC GCGGAT GAGGGGCAGCAGT GAATTACAGCGAGGT CGAGCTGTTGAGT CGCGCTCAT CAACTGT 
TCGCCGGAAACAGTCGGCGACCGGGGTTGGATGCGGGCACCACACCCTACGGGGGATCTGCTGTCTCGGGCTGCCGAC 
CTGAATGTNGGTGCGGGCANCGCCGGTATCNACTCCCGTGGAACACAGCCGGGGC 

::::::::::::: Rv296T7 . seq: :::::::::::: 

CTCGGCGTGGATATCGGTGTAGCCGGCGCCGGTGAANGTCGGCTCCTTACGTCCACTCGACAACAGCTCATAGCGATC 
CAACCAGTANGCAACCGCCTTC^GCAGTACAACCGCGCCGGCGAACACTGCGAGTTGAACGCGAGCTGCCTGGGTCAG 
CATGCCTCTGCCGGTTGTCAGCCGAAGGCCGCCGAACAGGTAATGCGTCAACAGGCTCGCTAGAAACGCCAGAACCAC 
GGCCACGAACAGCCAGTT CAGCACCGACCGGTAGAACGGCAGAT CGAAGAC GAAAAAACCCAATGTCATAGC CGAATT 
CGGGGTCCACGATGCCT^AAGGTGCCCCCGTGTACAACAACTGAACCTTCACCCA 



Clone Rv29 

:::::::::::: : Rv29SP6 . seq: :::::::::::: 
TCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCA^ 

GCTATTTAGGTGACACTATAGAATACTCAAGCTTCACGTCCGTACGGCTCGGGTACGCTTCGGTCGCAGTGTGCGAGT 

GATAGATGACGACCGGGACCTCGTCGGCATCTTCCATAGCCCGCCACACCTTCAGTTGCTCACCGG 

AGAAGGTCGGCGAGCGCTCGGCATTGGTCATCGGGATATGCCGCTCGGGACGGTCAGAGCCCTCGGGTCCGGCCAGCA 

CTCCGCAGGCTTCGTCGGGGTGGTCGCGACGCGCATGGGCCACCATCGCTVTTCACCAGG^ 

CGTAGACGGTTCCTTTCCTAAGCAACACCGAAGTTTCAGGACCGAATGCTCCGGGAAACATGTCA 

:::::::::::: :Rv29T7. seq: :::::::::::: 

CAGGCATGCAAGCTTGATGCCGCCGAAACCGAGCGTGAGCACGCCGCCAGCCACC^ 

CGGGCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGCTGCGCTACGTCGAGCCATACCGG 
GCGGAGCTCCATCCGCTCGGCCGCCAGTGTCCGGGCCCTC 



Clone Rv2 

:::::::::::: :Rv2SP6. seq: :::::::::::: 
CCTGCATCCGGCTCGTATGTTGTGTGGAATTGTGANCGGAT 

CGCCAAGCTATTTAGGTGAC^CTATAGAATACTC^GCTTCCAATCCCCCTGCCCTGATACGCGTCGGC^CCGTGAA 

CGCGATCTCGGCGACCGTCGGATCGGTTTCATCCCGCACAAAACGCGCGTCGGCTACGGGGTCGCTTCCGTCGGTCAC 

C^CCCAGACGAAGTGGTCGACGTAGTCGACTTCCGAC^GGTAGTGCATCAACGCCGGACTGGGAACACNAGC^ 

GAACCGTCGATACAGCGTCTCNCCGGAGAACTGGATGTGTCCGTGC^CGGTCCGCTCGCGGTC^CCGGGCTVGCACGGG 

GCGTAACATCAGTTGAGTCCCGTCGGCAAGCCGTACCGGAATCGGGGAGACGA 

:::::::::::: :Rv2T7.seq: :::::::::::: 

CAAGATGATCGCCGGTGCCACCCCGATCCGTGCCTCGGTCAGCGCGAACGTGCTTTCCGGTCCGGCGACCACCATGTC 
GC^CGCACCGACCAGGCCGAACCCGCCGGCCCGC^CATGCCCGTTGATGGCGCCGACCACCGGCAGCGGCGACTCGAC 
GATGGCGCGC^CJVGCGCCGTCATTTCCCGCGCCCGCGCC^CCGCC^^ 

CTCGCTGAGGTCCGCGCCGGCGCAGAACGTTCCGCCGGTATGCCCCAGCACGACCAGCCGCACCGCCGGATCTGCTTC 
GGCCGC^VCTCAGCCCTTGATGTAGTTGGCTGACCAGCGTGCTCGACAGCGCGTTGCGGTTGTGCGGAGAGTTCAGTGT 
CAGCCTGGCGAAGGGGCCGCCGCAGGCGGCCGGGCCAGCGTAGTCGACGGGGCTG 



Clone Rv301 

:::::::::::: : Rv301SP6 . seq: :::::::::::: 

CTCAAGCTTCGATCGACAGTACTCCCGCCTTGGGTCTGGTCTTCGAGCTGGTCGGTCATGGTCGGACCTGCTGGTAGT 
GGGGATCTAACGCAACATGGTCGGGATTCATCATGGTGTACCCGTGATACCCATTCGC^ 

GATGCCGGGATTTCCAGCCGCACTAGGATGTCTAGCCGGCCAGCCGCTGCCGCCGGACTTCGGGATGTTCGGTATACC 
ACCGATCGGCAATCTTGCNTATCCGCCGATGCTCGAACGCTAGCCACCCCAAACCAACCACTGTGACNACAATC 

::::::::::::: Rv301T7 . seq: :::::::::::: 

TG^TTTCCCGATCCCACAATCTCGGTTCAGATACAGGTCGCCATACCCCTTACTTCGGCAACGCTGGGCGGATTGGC 
CCTGCCGCTGCAGC^GACC^TCGACGCCATCGAATTGCCGGCAATCTCGTTCAGCCAATCC^ 

GCCGATCGACATCCCGGCCTCCACTATCAACGGAATTTCGATGTCGGAGGTCGTGCCGATCGATGTGTCCGTCGACA^ 
TCCGG 
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Clone Rv302 

::::::::::::: Rv302SP6. seq: :::::::::::: 
TACTOWSCTTGAACGCTGCGAGCGAGCCCA^ 

GCTCACAGCGGCTATCGCGAGCGTGTAGCCGATCATCGGCCAGGCGACGGTGGCCTGAGCGGCAGGGGTTGCCTTATC 
CATCCTCTTGCGGCATGGTTGCCGCAGGGAGTGCCGGTAAGTCTGGTCGGCAACCTGGCCCGCTGCGGGTTGGGTTCG 
GATTCCCTCGGCTAGTAAGGTGCTCGCCTGGTGTTACAACGAATCGCTAGACAGCTCTTATCGGGAGTGGCCGTCGCG 
ATCGTTGCGCTGCCGCTGGCGATCGCGTTCGGCNTTACCGCCACCGGAACGTCCCAAGGTGCGCTCATCGGGCTCTAC 
GGCGCCATCTTCGCCGGATTCTTCCCNGCCGTGTTCGGTGG 

::::::::::::: Rv302T7 . seq: :::::::::::: 

GCGGTGTCTGAACTTCGCCCGTTCCCTCCAGCGCATTGAGCTTCAGCCCGACCGGCAGGTAGGGAGTCGGCATGCGGT 

CCTTCGCCCCGACCCCGCTGGCTAAATAGCCACCCCCGAGCGCGGTCACGGTCTTTGCACCGGGACGACGGCATACCG 

GCAGCGCGAACATCGCCGCGGGCTGCAGCGTGAACGTCGAATACGAGTCGAACAGTGTCGGCGCGTAAAAACCCGAGC 

CGGCGGTCGCTTCGGTAATCAACGGCTCCTGCGGAACCAGCTGCAAN^ 

TNTCGGCGACCTCGCGCACCAN 



Clone Rv303 

:::::::::::: : Rv303SP6. seq: :::::::::::: 

TACTCAGCTTCGGCTCAGGTGGTGCTGCTGGTAAAGTTCNCTGAACGGTGCAGGTTTCGACAATGTGGTGCCGGTTCG 
GCGGGTACTGCCATCGAGACACTGGCGCAGGCTATCGCACCCGTTATCGGCTACAAACAAATCGCGGTATGCGTTCTT 
GAGCATGAGTCGGCGACCGTCGTCATGGTCGAC7VCCCACGACGGAAAGACGCAGATCGCCGTCAAGCNTGTGTGCCGC 
GGATTATCAGGACTGACCTCCTGGCTGACCGGCNTGTTTGGTCNCGATGCCTGGCGCCCGGCCGGCGT 

::::::::::::: Rv303T7 . seq: :::::::::::: 

CATCACCTGGTTCATGAAACTGGAAGCAGCGCAGCGCTTCCTTTTCGGCCGCAACATGAGCCAGCCTCTCGTCGGCGG 
TCGGGTGCTVGGTGCTCGGGC^GCTCGGCCGCGAC^GCCGCCTGACCCTGA/^ACCAGCTTCCATATCCCGCGACGAACG 
ACGCCAGTCCGCTACGTAACCCCTCCGCGACTGTCCATGGACAACANCGCGTTCTCCACCGACCGGGCCCGGGTGTGG 
GGTGTT 



Clone Rv304 

::::::::::::: Rv304SP6 . seq: :::::::::::: 

CTCAAGCTTCCCGGCGGCCAGTACCGAAAGCGCGAA(^GCTCGCGGCAGCCCACAACNTGCTGCGTCGGATTGCCGGC 
GGCGANATCAATTCGAGGC^GCTCCCGGACAATGCGGCTCTGC 

CCCGGGGTCGTGGTGCACCTGCCGATCGCACAGGTTGGCCCACAACCGGCCGCTTGATGCCCGGTCGGCAAGCCCGGC 
AGTTGCCAAACCCAGCGTGATCAGGCTCGGCTCGCGAGTTCGGCGAAGAAGTGGCTCGCCTGATCACCTACCATCGGC 
CAGGATCTGCGTGTCATCACNACGCTCGCCAAGGAGGTTGTTGTGGTGCT 

::::::::::::: Rv304T7 . seq: :::::::::::: 

GCCACGTTTCGCGCCGCCCGGCATACGGCGGCGTACCGATCTCCGCGTCATACACCCGCGGGTAATCGCCGACGGTGC 

CGGTTCGCGAGCCGAAGGTGACGACGCTGATTGAATCGAGTTCCAGGTCCAGCGGGTGGCGCAGCAACGGCGCGAGCT 

CAACGACGTCAATCACGTTGTCGCTTTCTACGGTCACCGACCCGGTGACCGTAGTCGCCCGGTGCGCTCGGCCGAGAA 

GTTGCACCGCC^CC^CCGCGAC^CCGTCTTGCACGCGGACGCCACCCCCGGATCGGTTGTTGGCC^ 

CATTCCATTTGACGGGACGCCGACCCCGCAGCCCC^GTAC^ 

ACACCAAGGCGACGCCGACCA 



Clone Rv306 

:::::::::::: : Rv306SP6. seq: :::::::::::: 

CTCAAGCTTGATGCCGCCTAAACCGAAGCGTGAGCACGCCGCCACCCACCACGCGCGGGTCGGGCGCCGGGCCCGGGC 
CGCCAGGCTGCTCCGCTCGGTGATGGGACGCCACCGCGACACCT^ 

GCTACATCGGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCGAGGTCNAGGTCNATACCGATTTGCGCATCCGCAGCCG 
C^CCCTGGACGACAGAACCGTGCCCTACGAGTGCTTGTCGGGCGGGGCCAAAGAACANCTTGGCATCCTGGCGCGATT 
GGCCGGCGCGGTCCTGGTC 

:::::::::::: : Rv306T7 . seq: :::::::::::: 

CTCGGGTACGCTTCGGTCGCAGTGTGCGAGTGATAGATGACGACCGGGACCTCGTCGGCATCTTCCATAGCCCGCCAC 
ACCTTCAGTTGCTC^CCGGAATCC^CCGGTANAANGTCGGCGAGCGCTCGGC^TTGGTCATCGGGATATGCCGCTCG 
GGACGGTCAGAGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGGGTGGTCGCGACNCGCATGGGCCACCATC 
GCATTCACCAGGTCTGCGCG 
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Clone Rv307 

::::::::::::: Rv307SP6 . seq: :::::::::::: 
CTCAAGCTTCAATTCCTCCACGACGCGTTCCCAAATGAATT^ 
ATACCCCTTACTTCGGCAACGCTGGGCGGATTGGC^ 
ATCTCGTTGAGCCAATCCATACCCATCGAC^TTCCGC^ 

TCGGAGGTCGTGCCGATCGATNTNTCCGTCNACATTCCGGNGGTCACCATCACCGGCACCAGNATCGACCCGATTCCG 
CTGAACTTCGACGTTCTCAGCAGCGCCGGAACCA 

:::*£:::::::: Rv3 07T7«seq: i i z : z : * i z : z z 

TTAACCCCCGTGGCCTCTACGCCGCCTNCGGGTCGAACATGaVTCCCGAGCANATGCTCGAGCGCGCACCCCACTCGC 
CGATGGCCGGAACCGGCTGGTTACCCGGGTGGCGGCTGACGTTCGGCGGCGAGGACATCGGCTGGGAAGGGGCGCTTG 
CCACCGTCGTCGAAGACCCAGATTCGAAGGTGTTCGTCGTGCTCTACGACATGACCCCGGCGGACGAGAAGAACCTTG 
ACCGGTGGGAAGGCTCCGAGTTCGGCATCCACGANAAGATCCGATGCCGCGTT 



Clone Rv308 

::::::::::::: Rv308SP6, seq: :::::::::::: 

CTCAAGCTTGATTTTGATCATCATGGATGATCATCACCCGAAGTGTGGTAGCCGCAGTGGTTATCGTGGGTACCGTC^ 
TGCTTTCCATGGGCGCCTCTTTCGGGCTTTCCGTATTGGTCTGGCAGGACATTCTGGGTATCGAGTTGTACTGGATGG 
TGTTGGCGATGTCGGTGATCCTGCTCCTGGCGGTGGGATCCGACTACAATCTGCTGCTGATTTCCCGGTTGAAAAANG 
AAATTGGGGCCGGATTGAACACCGGAATTATCCGTGCCATGGCTGGTACCGGGGGAGTGGTGACGGCTGCCGGCATGG 
TGTTCGCCGTTACCATGTCGTTGTTTGTGTTCAGCGATTTGCGAATTATTGGTCAGAT 

:::::::::::: : Rv308T7 . seq: :::::::::::: 

CGNCCAACCCGAATTGGTTTTCGGCGCCNTCGGTGAGGACGGCGTGCGGGTGCTCAACGACGACGTCGTCCGCGGGAC 
ACACCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGC^GCTGATCGAGCTAa^CGCCGCGCGGAACGCTTCCG 
CCNCNGGCGTTACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCGACGGC 
CAAGGCGGCGTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCANACGACAT 
CGTGGCGAGATTCGCCGG 



Clone Rv309 

:::::::::::: : Rv309SP6 . seq: :::::::::::: 
CGTGACTGCGACCGGGGCCACTCCGC^GAATCTGTACCCGACCAAGATC 

CTTTCCGCGGTACCCGCTCAACTTTGTGTCTACCCTCAACGCCATTGCCGGCACCTACTACGTGCACTC 
CATCCTGACGCCGGAACAAATTGACNGAGCGGTTCCNCTGACCAATACGGTCGGTCCCACG^ 

CATTCGCACGGANAACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGT 
TCAACCAAACTTGAAGGTGATTGTTAACCTGGGG 

::::::::::::: Rv309T7 . seq: :::::::::::: 

TCGCTCAAGCGCNTGAGGCCGAANCGGCTGGTTACGACTCCCTGTTTGTGATGGACCACTTCTACCAACTGCCCATGT 
TGGGGACGCCCGACCAGCCGATGCTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGCGACCGAGCGGCTGCAAC 
TGGGCGCGTTGGTGACCGGC^TACCTACCGCAGCCCGACCCTGCTGGC^^GATC^TCACCACGCTCGACGTGGTTA 
GCGCCGGTCGAGCGATCCTCGGCATTGGAGCCGGTTGGTTTGAGCTGGAACACCGCCAGCTCGGCTTCGAGTTCGGCA 
CTTTCAGTGACCGGTTCAACCGGCTCGAAAAGGCGCTACANAT 



Clone Rv30 

:::::::::::: : Rv30SP6. seq: :::::::::::: 

ATACT(^GCTTCCGCTGGGGCCTGTTC^C(^TGGCGATCCCGTTGGTCCCGGAC^TCCCGAACGAGGACACCGCGA 
CCCNCTTCGGTGTGTGATC^TTACCGTTGGGCCACTGCGTAACCGCTTGCGGCACAAAGAGCCCGGTCTCGAGGTCGG 
AAAGCTCATCGGGC7VCCCGATTGAAATG(^GCAGCGGCGGCACC^CCCCGTGCCGCAGTGAC^GAATTGCCTTGAT^ 
GCCCGACGGTCCCCGCCGATGCCGTGCTGTGCCCCATGTTGCTCTTGGCCGATCCAAGCGCGCAGGGGGTGCCCGCGC 
CATACACCCGCGCCAGGCTGCGGTACTCAATCGGGTCGCCGATTGGCGTACCGGTGCCGTGCGCCTCGACCACACCGA 
CCGTTTCGGGCTG 

:::::::::::: : Rv30T7PEG. seq: :::::::::::: 
GAACAGCGTTCCAGCGGCATACCACCGCACATGCCGT^ 

CCTTGGGAATCGGTGTGCGCCAGGGATTCNACCGCGGGGTGGGGCCGGCGATCGCGCGCCAGGTCGAGTTGGCGCCGA 
CCGTGATNTCACCGCCGACGTAGTTGGCGTTGTGGTCCGCCATCCGCGCGGCGGGCACGGCGCGGGCCGCCACCACGA 
TGTCACGGAAGCCGGGGGCGAACGCTCGACGACCTGGTTACCGTCTCNGTCGCNTCNANCGTGGACCCGACNGCACGT 
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GGGCATATGTCC7\NAACGGACGNGGCCGGTTTCNTC 
ATCCGCCAGTCCGCGTGGCGTCCCGCCGCGACTCTGCCTCGGCCGCGCCA 



Clone Rv310 

:::::::::::: : Rv310SP6. seq: :::::::::::: 

CTCAAGCTTTGNCGACGATCGGGCGATGTCGATGANAGGAAACCCCAGCGCACAACCGACNATTTTGGCGTAGCCGGC 
GGACNTCTGCTCGATTCCGATCACGTCGGCGCTCGCATCGAGCATGGCGCCGGCGACGGCTAGCAGCGATCCGCCGTC 
GTCGAGGAACACGACACGAGCCGTACGCCCGGCCGTAAGCCGCGCCCAGGATTCGGCGAAAAACCGTTCTACGTGGCG 
GGTGTACTGGGTGTCCAATGATTCGTGGGGTGCGTAGGCGTCGCTGCAATCGTCGACATAAATGCCGTCGGCCCGCAT 
CGCGTCAACAACTCCCGGGTGAGTGGAATANCACTTGCCGA 

:::::::::::: : Rv310T7 . seq: :::::::::::: 

TCCAACGCGGTGACAGATTTGTCTATCCTGGACCTGACGGTGAGGTCGAAGTTTTCCAGGAATTCGGCAAAATCGGTA 
AGAGC CT GAAGAATTC GGTATCGCCGGAC GAAATCT GCGACGCATACGGGGGAGATACGCTTCGGGTTTACGAGATGT 
CGATGGGGCCGCTGGAGGCTTCACGTCCATGGGCCAC7VAAGGATGTTGTCGGCGCGTACCGTTTTCTGCAGCGGGTGT 
GGCGCTTGGTCGTCGACGAGCACACCGGCGAAACTCGGGTGGCTGACGGCGTGGAACTCGACATCGATACGCTACGGG 
CGTTGCACCGCACCATCGTCGGCGTGTC 



Clone Rv311 

::::::::::::: Rv311SP6 . seq: :::::::::::: 
CTCGTCCTTGACTACGCCCAGTATCGAAANCCTCCTGTG^^^ 

GGTGGTGCGGCATGGCACCGCGGGCTVGCAAAGCGCACTTCTCCGGGGACGACAGCAAGCGAC^ 

TCGTGCGCAGGCAGAAGCGTTGGTACCACAGCTGCTGGCGTTCGGCGCCACCGATGTTTATGCCGCCGACCGGGTGCG 

CTGCCACCANACNATGGAGCCACTCGCCGCGGAACTGAACGTG^^ 

CTACGCCAACAACCCCAAACGCGGCCGACACCGAGTGCTGCAGATCTTCG 

::::::::::::: Rv311T7 . seq: :::::::::::: 
GTATCGCCTCCNCCTTTGGCC^CCAGC^GCCTV^^ 
GTGTGTGCAAGTTGGTAAACGGTGTTGATCCCAAGCTTTGCCAGCCT 
GCTTCGACGGTACGGTCACCGATGATGGCCATCCAG 

CCGGTAGCGATCTTGGCGCGCTGCTTGTTGTCACTGATACCTATCGAGCAAGACAGCCCGGTTTGCGACAAGATGACT 
TTTCGGATCTCTTCNGCGAACTTCCAATGGGGGTCTCCGGGANT 



Clone Rv312 

:::::::::::: : Rv312SP6. seq: :::::::::::: 

CTCAAGCTTTTGGTCTAGCCGGCCGAGCACGATACGGGTGTCCTTGGCCACCGGCGGCGGCTGTCCGGGAAATGGCGG 
GTCCCCGGTGGTTTTGCTGANGANTGCTGAACCGTAGTCGAAGTGGGCGGCGTC^GACTCC^CCCAGCCAGC^VGGCAG 
CGCGAAGCTGAATCCTCCAACCGGGTTGTCGATCCGGAC^GGTTGGGGTGCGTTTGGGGCAATGACAGGTGGCGGCGG 
TGCGTTCGGGTCGGCCGGCGGAGGTGCTGCGTTGGGATCNCCCGGCTGGGCATTCGGCNTNTTGGCGGCGGCCGGTGG 
TGGGGGGGCAACANGTGTCCCGGTGCGGGTGGCGCTGC 

:::::::::::: : Rv312T7 . seq: :::::::::::: 

ATCTGTACCCGACCAAGATCTACACCATCGAATACGACGGCGTCGCCGACTTTCCGCGGTACCCGCTCAACTTTGTGT 
CGACCCTCAACGCCATTGCCGGCACCTACTACGTGC^CTCC^ 

CGGTTCCGCTGACCAATACGGTCGGTCCC^CGATGACCCAGTACTACATCATTCGCACGGAGAACCTGCCGCTGCTAG 
AGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGTTCAACCAAACTTGAAGGTGATTGTTAACC 
TGGGCTACGGCGACCCGGCCTATGGTTATTCGACCTCGCCGCC 



Clone Rv313 

:::::::::::: : Rv313SP6 . seq: :::::::::::: 

CTCAAGCTTGCAATGCGGGTCGGGATGCCCATGGTTGGAANATGGTCGCCCTGGCGTCNAATACGCGCGAGCGCATGA 
GCTCACCGGTTCGGAACAACGTATCGAAAAACGTCGCACTGCTGGCAGATGGTATCTCCGATGTGGTTGTAATTTGTA 
TCCCAACTCTAACTGTGCTATCGGATCAGCGTGAATATCGANATATTGCGAATGCGATGACAGGCCGCCATTCGGTTT 
ATTCGCTTACGCTTCCCGGGTTCGATTCGTCTGATGCACTGCCGCAAAACGCGGATATGATTGTTGAAACCGTATCTA 
ACGCAATTATTGATGTGGTAGGCGGCAGCTGCCGTTTTGTGCTGTCGG 
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Rv313T7 . seq: :::::::::::: 
CAAATACACGCCGGACGGACAGGCGGACATCGCCATCCCGAG^ 

CACGGCCGCGCCCAGGAT(^CC7\ACC^CACCGGCTTGGTCAGCTTGTCGGCGGCGGTATAGGCATCGGGCCG 

CGCAGCATGCACAAACGCGTAC^CCGCTGTCACC^^ 

GCTCACGCATT CAGACTAT GC GGTTT GCATCCAACACG 



Clone Rv314 

:::::::::::: : Rv314SP6 . seq: :::::::::::: 

CTCGTCCTTCGGCCTCGCTGCAGGAGTGGGAGCCGCAGGGCTGGAAATCCGAAAAACGAGCCGGTGATCGCACTGTCG 
CCGATCGGCGCCGCACCTGGTTGGTGTTACGGATGAATCCGCAGCGAAATGTGGCTGCGGTGGCGTGTCGTGACTCGT 
TGGCGTCGACGCTGGTGGCAGCCACCGAGCGGTTGGTCCAGGATCTGGATGGGCAAAGTTGTGCGGCCCGGCCGGTGA 
CGGCCGATGAGCTGACCGAGGTCGACAGCGCCGTGTTGGCTGACTTGGAACCGACATGGAGTCGCCCCGGTT 

:::::::::::: : Rv314T7 . seq: :::::::::::: 

GTCTAGNCCGCCGAACACGATACGGGTGTCATTGGCCACCGGCGGCGGCTGTCCGGGAAATGGCGGGTCCCCGGTGGT 
TTTGCTGAAGANTGCTGAACCGTAGTCGAAGTGGGCGGCGTCAGACTC^ 

TCCTCCAACCGGGTTGTCGATCCGGACAGGTTGGGGTGCGTTTGGGGCAATGACAGGTGGCGGCGGTGCGTTCGGGTC 
GGCCGGCGGAAGTGCTGCGTTGGGATCGCCCGGCTGGGCATTCGGCGTGTTGGCGGCGGCCGGTGG 



Clone Rv315 

:::::::::::: : Rv315SP6. seq: ::::::::::::: 

ACTCAAGCTTGAGATTGGCGTCAACGGGTGTCGGCACCGGCGTCCTGCAGTTGGTAGGCCTGCAGTTTGTGCATC^GG 

CCGATGCCGCGGCCCTCGTGGCCACGCATGTACANC7VCCACGCCGCGCCCCTCACGGGCGACCATCGCCAGCGCGGCG 

TCCTVGCTGAGGCCCGGAATCGC^GCGGCGTGACCCAAACACATCGCC^ 

ACGTCG 

TCACCGTCGGCGTTGGGCCCGGCGATCTCGCCGCGGACCAGCGCGACATGTTCCACGTCCTCGTAAATGCTGGTGTAN 
CCGATGGCGCGAAACTCCCCATGACAANTCGGAATCCCGCGCCTCGGCGACCCCGCTCAATGTTGCTTCTCNTGCTTG 

:::::::::::::: Rv315T7 . seq: ::::::::::::: 

TCGACNAGCATTCTTGACNGTTGTTTTGGCTCGGCATGGTTAGCCAAGGTTCTGCGGTCCCACCAGATCATCTTGGTC 

CGGTAGCGCTCGTCCGGGTATGCTGCCGCCGGGATTCTCGCTGCTATTACTCCCCCCGAAGAACGCCACCGGTCCAGC 

GCGTGGGCCGCCGCGGTCCCCATCACAAACTGAACCCCCAACAGGGGACATGCTTAGCGGTAGGGCGCGCGC^ 

GGCAGCAATCGCATCACTGCGCTGCGCGTCACT^ 

GTCATTGATCATCTTGCGCACCGCGGATAATCCGGGAT 

TG 



Clone Rv316 

::::::::::::: :Rv316SP6. seq: ::::::::::::: 

ACCGGGGCCACTCCGCACAATCTGTACCCGACCAANATCTACACCATCGAATACGACGGCGTCG 
TACCCGCTCAACTTTGTGTCNACCCTC^CGCCATTGCCGGCTICCTACTACGTGCTVCTCCAACTACTTCATCCTGACG 
CCGGAACAAATTGACGCNGCGGTTCCGCTGACCAATACGGTCGGTC 
GANAACCTGCCGCTGCTAAAGCCACTGCGATCGGTGCCGATC^ 

TTGAAGGTNATTGTTNACCTGGGCTACGGCGANCCGGCCTNTGGTTATTCCACCTCNCCGCCCAATGTTTGCNACTCC 
CGTTCGGGGTTGTTCCCNNAAGGTCAACCC 

::::::::::::: : Rv316T7 . seq: :::::::::::: 

CGCTCAAGCGCNTGAGGCCGAANCGGCTGGTTACGACTCCCTGTTTGTGATGGACCACTTCTACCAACTGCCCATGTT 
GGGGACGCCCGACCAGCCGATGCTGGAGGCCTAC^CGGCCCTTGGTGCGCTGGCCACGGCGACCGAGCGGCTGCAACT 
GGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCCGACCCTGCTGGCAAA 

CGCCGGTCGAGCGATCCTCGGCATTGGAGCCGGTTGGTTTGANCTGGAACACCGCCAGCTCGGCTTCGAGTTCGGCAC 
TTTCAGTGACCGGTTC 



Clone Rv317 

::::::::::::: Rv317SP6 .seq::::::::::::: 

CTCAAGCTTGCGTTCGATGAAGTAGTCGTCGGTCAGCGCCGCCTCTTCGAGCTCCTTGGCGATGCCCAGCAAGGAGTC 
ATCGCCGCCGAGCTTGGCCAGGATCTTGTCGGCCTGTTCCTTGACGATGCGGGCCCGCGGATCGTAGTTCTTGTAGAC 
ACGATGACCGAAACCCATCAATTTGACCCCGGCCTCGCGGTTCTTGACCTTGCGTACAAACTCGCTGACGTCGTCGCC 
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GCTGTCGCG^TGCCCTCGAGCATCTCCAGGAC^GCCTGATTGGCGCCGCC^TG^GCGGACCCCATAGTGCGTTGAT 
GCC 

:::::::::::: : Rv317T7 . seq: :::::::::::: 
GGTCTUSGCCGAGC^GGCGCGAGGAACGACGAACCCAAC^GCC^^ 

CACAACGGGAAGATCGCCTTGAGCGTCGCTCGACCGCCGCCTCGAGTTGGGTCATAACGAAGTAGCTGATGCCGATCA 
TGTCGACGTTTCCGTCGCATCAGCGTGC^GCGGCGACCCTVCTCN^ 

GCAGTGACGAGTCCAGGCGCCGTCGGGCCAAGCAGTCGCGGTGCCANCCGTGGTGGGTCGGGCGATGGTTGGGTGTGC 
T CATT T CGGGAACGCCA 



Clone Rv318 

:::::::::::: : Rv318SP6. seq: :::::::::::: 
CTCGAAGCTTTAAGAGCATCAACCCCGCCCCGCACC^ 

TGGCGCAAACCATCGGCGACCGCGACCACCGGCAACATGGGTACCGGCGATTTCCGGTGCCAATGCCGACCCGACGGG 
CCGCTCTC^CCGC^VGGTGACCTCGATCACCGAGACCANCCGGCCGTTNTNNTCACGCACCCCTACCGTGTCACGCCCA 
AAACGGCGCTGGTGGTCGATTGCCGGAGTGCACCCCNCACCCAGTGTCGTGCCCGGATCC 

:::::::::::: : Rv318T7 . seq: :::::::::::: 

TGATGCCGCACCCGATCGACGGTCGTTGGTCGGGGTTGACTGGCCGCCCGGCGAAGCAGGGCGTCGACCGCGGCCCGG 
ACGTCGGCGGCCGTCACCGGTCGGCCATTGCCCGGGCGGGAGTCGTCGAGCTGACCACGGTAGACAAGTCGGCGCTGG 
CCGTCGAAGACNAACGTGTCGGGTGTGCAGGCCGCGGAGAAGGCGCGGGCGACNTCTTGGGTTTCGTCGTANAGATAC 
GGGAACGTCCAGCCGTGGCGGCGGGCCTCGGCGACCATCTGATCGGGCCCGTCC 



Clone Rv319 

:::::::::::: : Rv319SP6. seq: ::::::::::::: 

TTTCGGGCGAGGCGGTATANCTTCCCNTCGTACCGGCGACCGCCAGCCGANAAGCTCGTTTTCCCAGTGTTGCTGGGG 
ATTCTCACGCTGCTGCTGANTGCGTGCCAAACCGCTTCCGCTTCGGGTTACAACGAGCCGCGGGGCTACNATCGTGCG 
ACGCTGAAGTTGGTGTTCTCCATGGACTTGGGGATGTGCCTGAACCGGTTCACCTACNACTCCAAGCTGGCGCCGTCT 
CGTCCGCAGGTCGTTGCTTGCGATAGCCGGGAGGCCCGGATCCGCAATGACGGATTCCNTGCCANCGCTCCGAGTTGC 
NTGCGGATCGACTACNAATTGATCACCC^AACCATCGGGCGTNTTACTGCCTGAAGTACCTGGTGCGGGTCGGATAC 
TGCTATCCGGCGGTGACAACCCCGGCAAGC 

:::::::::::::: Rv319T7 • seq: :::::::::::: 

GTTTTGGCTCGGCATGGTTAGCCAAGGTTCTGCGGTCCCACCAGATCATCTTGGTCCGGTAGCGCTCGTCCGGGTATG 

CTGCCGCCGGGATTCTCGCTGCTATTACTCCCCCCGAAGAACGCCACCGGTCCAGCGCGTGGGCCGCCGCGGTCCCCA 

TCACAAACTGAACCCCCTWVCAGGGAC^TGCTTAGCGGTAGGGCGCGCGCCAAGGCGGCAGCAATCGC^ 

GCGCGTCACTATTAACCCACCCGGACTTCACTTCCACGACCCCGAATGGCGCCCGGTCATTGATCATCTTGCGCACCG 

CGGATAATCCGGGATTGCCAGCCCATTCNACTACCGCATGCGAGTCATCGGCTGACCGCAGCGGTC 



Clone Rv31 

:::::::::::: :Rv31SP6. seq: :::::::::::: 

TCGCCTAGGCGGGCTTCCCCTTCCGTCCGAGCNGTCAGAAGCTCCTATGACAATGCACTACCCGAGACNATCAACGGC 
CTATGC7\ATACCNAGCTGATCAAACCCGGCAAGCCCTGGCGGT^ 

GTCGACTGGTTCAACCATCGCCGCCTCTACCGGTACTGCGGCGACATCCCGCCGGTCTAACTCGACGCCGCCTCACTA 

CGCTCAACGC(^GAGACC7\NCCGCCGGCTGACGTCTCAGAT 

ACTGT CGATAGCGT CTGT GGATAACTTTGT CT GCA 

::::::::::::: Rv31T7 . seq: :::::::::::: 

GCGCGTNGAACTGATAGGTGCGGCCCGGCTCGAGCANGCCGGCCATTTGTTCGATGCGGTTACCGAAGATCTCTTCGG 
TGACCTGCCCGCCGCCGGCCAGCTCGGCCCAGTGCCCGGCGTTGGCCGCCGCGGCGACAATCTTGGCGTCCACGGTGG 
TCTGGGTCA 



Clone Rv321 

:::::::::::: : Rv321SP6. seq: :::::::::::: 

CT CAAGCT TCAATACAGAGTTATAAACTGT GATAAT CAACCCTCATCAATGATGACNAACTAACCCCCGATAT CAGGT 

C^CATGACGAAGGGAAAGAGAAGGAAATC^CTGTGACAAACTGCC^^^ 

AAAAAGTATGAGAAAATCCATGCAGGCTGAAGGAAAC^GCAATAACTGTGACAAATTACCCT 
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ATGTGACGAACGACCCTGAAATCTGTGAC 
AAAAT 



Clone Rv322 

:::::::::::: : Rv322SP6 . seq: :::::::::::: 

CTCAAGCTTCGATCGACATTACTCCCGCCTTGGGTCTGGTCTCCGAGCTGGTCGGTC^TGGTCGGACCTGCTGGTAGT 
GGGGATCTAACGCAACATGGTCGGGATT<^TCATGGTGTACCCGT(^ 

GATGCCGGGATTTCCAGCCGCACTAGGATGTCTAGCCGGCCAGCCGCTGCCGCCGGACTTCGGGATGTTCGGTATACC 
ANCGATCGGCAATCTTGCGTATCCGCCGATGCTCGAACGCTT^ 

CCACACCAAAGGTCATGCCCTCGGCGTGATGTCCGGTGCCGAAAGCCGCAAGAGCTCCGACGCCGCC 

:::::::::::: : Rv322T7 . seq: :::::::::::: 

C^TTCCCAATTGAATTTCCCNATCCCAC^^ 

GCGGATTGGCCCTGCCGCTGCAGCANACCATCGAC^^ 

TCGACATTCCGCCGATCGACATCCCGGCCTCCACTATCAACGGAATTTCGATGTCGGAGGTCGTGCCGATCGATGTGT 

CCGTCGAC^TTCCGGCGGTCACCATCACCGGCACCAGGATCGACCCGATTCCGCTGAACTTCGACGTTCTCAGCAGCG 

CCGGACCC^TCAACATCTCGATCATCGACATTCCGGCGCT 

GCTTCTTCAACACCGGCGGCGGTGGCGGCT 



Clone Rv327 

:::::::::::: : Rv327SP6, seq: :::::::::::: 

CTC^GCTTTCGGCGGAGACGGACANNTTGCGAACATTGAT 

CCGATCAAGCCTTCGCCGAGCCAAATTCGAATCAAGA^ 

GTC^TTATC^GCCAAAATAACTGCTCTCGGGTTAGAC^ 

ACATTAAATGTCACGGTATTG 

:::::::::::: : Rv327T7 . seq: :::::::::::: 

AGCTTAACTGCTCCCTAATACCTGGGGCTGTGCCTGCGGTGTATGCACGGCATACGGACATCCNTCCCCTGAGACCCN 
CGGTCTAATCAGCCACGTGTCCACCATCAGGGGTCAACCCCGGCCAAGGGCGACGGCACCCCAAGTTCGCCGACCGTT 
AACCTATTGCTGTGAGCTTCATTTGCTGCGAGCAAAACAGT^ 

TTTGGTGCCNCCGTAGGTGTCCTGGCTGCGGGTGCGCTGGTGTTGTCCGCGTGTGGTAACGACCACAATGTGACCGGG 
GGAGGTGCAACCACTGGCCACGCGTCCGCGAATGTCTATTGCGGGGG 



Clone Rv328 

:::::::::::: : Rv328SP6. seq: :::::::::::: 
CTCAAGCTTGGGGTGGCGCTGTCGGTCGGTGTGCTTGGCGGCGTC 

AAGGATTCGCTGGAGCGGTGGCTGTCCAAAATC^CCCTCGCCCAGACCTGCTACGGGC^CTTCTAC^TCGAGCACAAC 
CGTGGCCATCACGTCCGGGTGTCCACACCGGAGGACCCGGCGTCGGCGCGGTTCGGCGAAACGTTGTGGGAGTTCCTG 
CCCCGCAGTGTTATCGGCGGCTTGCGCTCGGCCGTTCATTTGGAGGCCCAACGGCTGCGTCGGCTCGGCGTCAGCCCC 
CT 

:::::::::::: : Rv328T7 . seq: :::::::::::: 

GCACCAAGGCCCCACACGTCACCCTGTGACCTCCTGCGCCGACCCCGCCCGAGGTCCTGGCCGTTACCACCTGAACGG 
GCGAGCCGGGAGTCTGGTACGC^TCGAACAAAGAGCAAGGTGCATGGGCGGAGTTGTTCCGCCACTTCGTCGATGACG 
GGGTCNATCC^TTCGAGGTCCGTCGCCGCGTCGGTCGAGTGGCGGTCACACTCCAGGTACTCGACCTCACAGACGA 
GGACTCGATCCCATCTAGGTGTGGACGAAACAGATCTTCTGTCCGA 



Clone Rv329 

:::::::::::: : Rv329SP6 . seq: :::::::::::: 

TCGCCTCCGCATATGGGTCGACGCCAAGCGGGTCCGGATTTCTGGGCTTCATCGCTCGCGCCGTCGCGACAAACAGCG 
CGGTCG7^CCGAC^CTCGTTGTGATGTCCC^GCTATCACCTTCGGTACGCACCCAATCGACCCTACNCGGCTATCT^ 
GCCGCGATCTCCAGGCTCCGCCGAGCC^GGTGCATCCCGGTCCGGATCCCACTAACCCGGCACCATTGGCGTCN 

::::::::::::: Rv329T7 . seq: :::::::::::: 

GTCCTCGAGTGCCGCCGTCGNCACNCCC^GCGCCCGCGCGGCCACTTGGATGCGACCCGTTTCAAGTCCCTTCATCAT 
CTGCGAAAAGCCTTGACCCATGGCTCCGCCCAGGATCGCCGAGACCGGCACCCGGAGGTTGTCGAACGACAGCTCGCA 
GGATTCGACGCCCTTGTAACCCAACTTCGGC7VAGTCCCGCGACACCGTGAGTCCCGGCCCGGGTTCGACGAGCACGAT 
CGACATGCCTTGGTGCCGCGGTGTGGCGTTCGGGTCGG 
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Clone Rv32 

:::::::::::: : Rv32SP6. seq: :::::::::::: 

GGCATACCAATGTGGACTTCTGCTCACCCACGATATCCGTGGTCTGATCCGCTGCTGCGGCGGGCTGCNACCTGCNTC 
TCNGCGGCACCCGTNACTACATGGCNCGCGCCGC71CGCATACGTCGCGGCGGGACCCACTCCNACTGGTCGACGGTGC 
TGGCCGCGTGTCCGCANGTCCCNAACCCGGCCGCACCGACGAAACCGGCCGCCGTCCGTTCTGGACCAACGCTCATGT 
GCCGTCGGGGTCCATGCTCGACGCCATCGAGACCGTAACCAGCGTCCTCGAGCGGTTCGCCTCCGGCTTCCGTGACAT 
CTTCGTGGCTGCTCGCGCCGTGCCGCCGCGCGGATGGTCGACCACAACGCCAACCACCTCGGCGGTGACATCACCGTC 
CGCGCCACTCGACCTGGCGCGCGATCGCGGCCC 

:::::::::::: :Rv32T7.seq: :::::::::::: 

GTGAGCAGACCTACGCCNCCTGGTTGCGCCAACTCGGTACCGATCATGGCGCGCNGCCTGTCGTCACCGATACCCAGC 
GAACAAGACAGCCCGGTCCGCGACAAGATGACTTTCCCGATCTCTTCGGCGACTTCCATGGGGTCGTCCGGAGTCCCG 
GGCGCCACCGCGAGGTAACCCTCGTCTCAGTCCCATACGCGACCGGGTATCCACGTCGCGCAACAACGCCACCACCTC 
CCCAGACGCCNCGTTGTACGCGGCTGGGTTCCACNGCAATAAGTGGCCTCANGGCATCGTCCGGCGGCGGTCCNCAAC 
GCA 



Clone Rv330 

:::::::::::: :Rv330SP6. seq: :::::::::::: 

CTCAAGCTTGAGGTTAACTTTGAACGGATCGAGCTGGACGTTCGAGACGGTGATCGGGCCGAACCTGAATTGTCCGGT 
AATGCCC^CGCAAAAAGCAGGGTGGTGGCCGGGGCGGTGAAACCGGCGTCGGCGGCACCGTCGAAATCTATGTGGAT 
TGCCGGAATGGGGATGTCCGGCACGGCGAAACCGTAGTTCGCTTGTCCCGTGAGGCCCAGGTGGATGGGGGGAAAGAT 
CCTGGTGTCCGGGATAATAATGGGGCCGATGCCGCCGGTTGAAGTCCACTGGATCGGGAATTCCGGAATCTTGATCCG 
ACGTTCAGGCCGAACAGGCCCTC 

:::::::::::: : Rv330T7 . seq: :::::::::::: 

CGGCGACGTCGCGATACGCCGAGCAGTTGGGAATCGCTCTGCAGCAAACCAATATTCTGCGCGACGTTCGAGAGGACT 
TTTTGAATGGACGGATCTACCTGCCGCGCGACGAGCTGGACCGATTAGGCGTACGCCTCCGCCTGGACGACACCGGGG 
CACTCGATGACCCCGACGGACGGCTCGCGGCNCTGCTGCGGTTCAGTGCCGACCGCGCCGCAGACTGGTNTTCGCTGG 
GACTGCGGCTGATTCCACACCTCGACCGCCGCAGCGCTGCCTGCTGTGCGGCCATGTCTGGCATCTACCGCCGTCAGC 
TCGCCTTGATCAGAGCATCGCCGGCGGTCGTCTA 



Clone Rv331 

:::::::::::: : Rv331SP6. seq: :::::::::::: 

CTATAAAATACTCAAGCTTGATGCCGCCGAAACCGAGCGTGAGCACGCCGCC^LGCCACCACGCGCGGGTCGGGCGCCG 

GGCCCGGGCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACCACCCGGNTGCGCTACGTCNAGCCATA 

CCGGGCGGAGCTACATCGGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCGAGGTCNAGGTCNATACCGATTTGCGCAT 

CCGCAGCCGC^CCCTGAACNACANAACCGTGCCCTACTATO 

GGCCCNATTGGCCGGCGCGG 

:::::::::::: : Rv331T7 . seq: :::::::::::: 

CTTCGGTCGCAGTGTGCGAGTGATAGATGACGACCGGGACCTCGTCGGCATCTTCC^TAGCCCGCC^CACCTTCAGTT 
GCTCACCGGAATCCAACCGGTAGAAGGTCGGCGAGCGCTCGGCATTGGTCATCGGGATA^ 
AGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGGGTGGTCGCGACGCGCATGGGCCACCATCG^ 
GGTCTGCGCGAATCNCCANCACGTANACNGTTCCTTTCCTAA 



Clone Rv333 

:::::::::::: : Rv333SP6 . seq: ::::::::::::: 

CTGGC^CC^GGCCCCACACGTCACCCTGTGACCTCCTGCGCCGACCCCGCCCGAGGTCCTGGCCGTTACCACCGAAC 

GGGCGAGCCGGGAGTCTGGTNCGCTVTCGAACAAANAGCT^GGTGCATGGGCGGAGTTGTTCCGCCA 

CGGGGTCNATCCATTCGAGGTCCGTCGCCGCGTCGGTCNAGTGGCGGTCAC^^ 

AAGGACTCNAT CCCATCTAGGT GTGGACNAAACAGATCTTCT GT CCGACNACTACACCACCACCCAGGC CAT CGC CGC 
CGCCCGCGATGCCAACTTCGACGCCGTACTGGCCCCGGCGGGGGGCGCTCCCCGGTTGTCAACACTTGCCGTGTTCNT 
TCACGCNCTGCCCCACATCCAACCCCAACG 



Clone Rv334 

:::::::::::::: Rv334T7 . seq: :::::::::::: 

GTTCTTGGGCCCATGCGGAGGTATCGCCGTTTCCACCACGCGGTCGGGGTGGCGTTGCATTAGCTCACCGATGGTGCG 
CTTGTGCAGGCCGCCGGGATACCCCGAGTGCCGGTAAACCATCTTGTGCTGC 
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Clone Rv335 

:::::::::::: : Rv335SP6 . seq: :::::::::::: 

CAATACTCAAGCTTGGCGTGCCGTTCCAACCCGAATTGGCTTTCGGCGCCATCGGTGAGGACGGCGTGCGGGTGCTCA 

ACNACNACGTCGTCCGCGGGAC^CACCTCGATGCTGCCGCCATGG^ 

AACGCCGCGCGGAACGCTTCCGCCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATC 

::::::::::::: Rv335T7 . seq: :::::::::::: 

CNTCATGATGATCATCACCCGAAGTGTGGTAGCCGCAGTGGTTATCGTGGGTACCGTCGTGCTTTCCATGGGCGCCTC 
TTTCGGGCTTTCCGTATTGGTCTGGCAGGACATTCTGGGTATCGAGTTGTACTGGATGGTGTTGGCGATGTCGGTGAT 
CCTGCTCCTGGCGGTGGGATCCGACTACAATCTGCTGCTGATTTCCCGGTTGAAAGAGGAAATTGGGGCCGGATTGAA 
CACCGGAATTATCCGTGCCATGGCTGGTACCGGGGGAGTGGTGACGGCTGCCGGCATGGTGTTCGCCGTTACCATGTC 
GTTGTTTGTGTTCAGCGATTTGCGAATTATTGGTCAGATCGGTACCAC 



Clone Rv336 

::::::::::::: Rv336SP6 . seq: :::::::::::: 

ATACTCAAGCTTTTACGGTGATCGCNCATCACCTGGTTCATGAACTGGAAGCAGCGCAGCGCTTC 
AC^TGAGC(^GCCTCTCGTCGGCGGTCGGGTGC^GGTGCTCGGGC^GCTCGGCCGCNACAGCCGCCTGACCCTGAAAC 
CAGCTTCC7\TATCCCGCGANNAACGACGCCAGTCCGCTACGTNACCCCTCCGCGACTGTCCATGGACAACAGCGCGTT 
CTCCACCGACCGGGCCCGGGTGTGGGGTNTT 

::::::::::::: Rv336T7 . seq: :::::::::::: 

GCTGGTAGAGTCGCTGACCGGTG(^GGTTTCGAC^TGTGGTGCCGGTTCGGCGGCTACGTGCC^TCGAGACACTGGC 
GCAGGCTATCGCACCCGTTATCGGCTACGAGC7U\ATCGCGGTATGCGTTCTTGAGC^TGAGTCGGCGACCGTCGTCAT 
GGTCGAC^CCCACGACGGAAAGACGCAGATCGCCGTCT^GCATGTGTGCCGCGGATTATCAGGACTGACCTCCTGGCT 
GACCGGCATGTTTGGTCGCGATGCCTGGCG 



Clone Rv337 

:::::::::::: : Rv337SP6 . seq: :::::::::::: 

GCTTTCCGCCGATACCCGCCATGTCNCGCACATCCAGGACTTCTGGGGGGATCCGCTGACAGCGGCGGGATCCC^ 
TGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGTCGGTAACAACGAAACCGAAGCGTATGACTCGGTCCACGC 
GGTGCGGCACATGGTGGAC^CCACACCGCCACCGCACGGGGTGAAGGCCTATGTCACCGGTCCGGCANC^ 
CGACCAGGCCGAGGCCGGANACAAAANTATCGCTAAGGTCACCGCGAT CACNAGCATGGTGAT CGCAGCAAT GTTGCT 
AGTGATCTATCGCTCCGTAATTA 

:::::::::::: : Rv337T7 . seq: :::::::::::: 

CTTCCAACCCGAATTGGCTTTCGGCGCC^TCGGTGAGGACGGCGTGCGGGTGCTCAACGACGACGTCGTCCGCGGGAC 
ACACCTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCT 

CCGCGGGCGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCGACGGC 
CAAGGCGGCGTGCCANGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCA 



Clone Rv338 

::::::::::::: R v3 38SP6«seq: : : i : : : : : : : :: 

TACTCAAGCTTCGCGAGATCCGGATGGCTVCTCACGCTGGACAAGACCTTCACAAAATCTGAAA^ 

TGAACCTGGTCTCGTTCGGC^TAACTCGTTCGGCGTGCAGGACGCGGCGCAAACGTNCTTCGGCATCAACGCGTCCG 

ANCTGAATTGGCAGCAAGCGGCGCTGCTGGCCGGCATGGTGCAATCNACCAGCACGCTCAACCCGTA 

:::::::::::: : Rv338T7 . seq: :::::::::::: 

CCC^CGACTTTCTCCTCGATCAGTTGGATTTGTACGAAGAGGCAACGAAAG(^GTGATCCTCGGGATGGTCGACGCCT 
ACATCGACCCGCCGTTCTVCGCCGCACAGCCTGCTAGATGCGCTGGGCGAGCAGGTCCC^ 

GGCGTCTGTTCCCGTCCGGATCGCCATTCGGCCTCGGCGTCCTGCTCCCJVTTCGATCAATAGGGCTGGCAGCTCCGTC 
GGCAGGGGCCTACGCCTCACCCCGTCACG 



Clone Rv339 

:::::::::::: : Rv339SP6 . seq: :::::::::::: 

CTCAAGCTTATGCGCGCCGGCCGAGGTCTGCTCACGGCAACCCCTGAAGTTTAGGGGACNACCTACTCAGCGCAAAAT 
TTCGCTAATGTGAGTCCGCCCCACCAGGGGNANATCAACCCATGTCGATCATGATCTACCCGGATACCGGATTGGCGG 
TAGCGCCC7VCGATCGTCNAAATNTCCGCCTGAATCATCGGATAGCTGATCCGGCGTCAACGCGTTTTGANTTCACCGC 
GCAACAGCCGCCAGGCCGGCCCGCANCGANCCGATCTCNTCGGGCCGC7VTGGGCCCCAATCTTOTCG 
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:::::::::::: : Rv339T7 . seq: :::::::::::: 

GTGTGTGGTGGAACCCATCTGAGCAGTGTGCCT^ 

TGGGTAAGCGTC 



Clone Rv33 

:::::::::::: : Rv33SP6. seq: :::::::::::: 
CTTTACACTTCCTGCATCCGGCTCGTATG 

ACCATGATTACGCC^GCTATTTAGGTGACACTATAGAATACTCAAGCTTGGGCGTGACGGCCACCGGGGCCACTCCG 
CAC CAT C T GTAC C C GAC CAAGAT CT AC 

::::::::::::: Rv33T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTTAGCTGCCCGAATGCGTC^CCCCGATGCGCCCAGATCGGGGCTTCGCAGATAAAGC^CGAA^ 
GGCGGGCAAAACGTCNATCTCGGAGCCGGAAGGGC^ATCAGCCGACCGTCGACGAACGACACCGGCGAGACCACTTAG 
GCAGTGACGGCCGGCCCGAACATTACGCGCTCGTTGATTAGGCGTTCGGTCTCGTCCGCGGTCATGCCGAGCAGCTTG 
CGGCAGATCTGAACGCTGTCCTGTCCGGGCAGCGGCGCCGGGCGTTGGGGTGCCTGCCCGAATGTGACGAAACGGAGC 
CGGACCCGTCTCGGCGGGCCGCGGACGGCGATCCGC 



Clone Rv340 

:::::::::::: : Rv340SP6 . seq: :::::::::::: 

CNCAAGCTTGCGGATGTTACCCCTGACAGCCTGAACTATGTCNAAACACACGGCACCGGAACGGTGTTGGGGGACCCC 
ATCGANTTCGAGTCGCTGGCGGCCACTTATGGCCTGGGTAAAGGCCAGGGCNANAGCCCGTGCGCATTGGGGTCGGTC 
AAAACCAACATCGGCCACCTGGAGGCGGCCGCCGGTGTGGCTGGATNCATCAAGGCGGTGCTGGCGGTGCAACGTGGG 
CACATTCCCCGCAACTTGCACTTCACCCGGTGGAACCCGGCCATCNACGCGTCGGCNACGCGGCTGTTCGTGCCNACC 
NAAAACCCCCCGTGGCCGGCGGC 

:::::::::::: : Rv340T7 . seq: :::::::::::: 

GGAACCGGTAACC^GATCAGCTCGTCGACCTC^CTGCCGGGGGTGAATTCCCCACCGGTGCTGCGCGCTGCCCAGTAG 
TGCACCTTCTTGACGCCTCGAAAAGGGGAGTCGGTCGGGTAGGTCACCGTCAGGAGCCGCCTACCCAGGTTGGCGCNA 
TAGCCGGTCTCCTCGAGTATCTCCCGCACCGCCCCCACCGGTGCGGTCTCACCCANATCCACTTTGCCCTTGGGCAGC 
GACCAGTCGTCGTANCNGGGGCGGTGAATGACAACGATCTCGACCGGCCCTTCCN 



Clone Rv341 

:::::::::::: : Rv341SP6 . seq: :::::::::::: 

TACTC^GCTTCAGAAC^GGCCTGTTGTGGGCNCACCCGGCTCGCCGAGTTCTGCACGCACCGCCTCAAGTGCGGCCC 
GCACCGCCGGC^TCTCCCGGTC^CGC^GGGCCGC 

TGATGCTGACCTGATCGGCCACCCGGGCGTTCTCGGCGTCGTCGCGTTCACTAATCGCGGTGCTCAGCAGCGTCTCGA 
CAGCCACCACCCGAGTGGCGACCAGCTGC 

:::::::::::: : Rv341T7 . seq: :::::::::::: 
TAATGTCTTGCCAACGTCACCACAATCGCGATGAATTCAAT^ 

AGCGGC^GCTCGATCGC^GCGCGGAGGTTGCCGGCCGCC^GTTGATTCyVCGAACAGGGTGAGGTCATAGGCGGGC^GG 

ATAGTGACGAAGGCAAGACCTATATCTGCCGTCGGAAGAAGAATCGAGTAGCCGGTCGACACAACGGAAGCGA 

TCCGCGATGTTGATGAGCGTCGCCGGTTGTGGCGGCGGTGGCGGC 



Clone Rv343 

:::::::::::: : Rv343SP6. seq: :::::::::::: 
TACTCAAGCTTTCGTCAGTTCATCGCGCCAGC^ 

CGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACGACGCC^GCGACCACATTCAGCANATGGCCAGCGCGTGCCGGGC 
CACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGCGGCCGTGATCGACATCGTCACCGCCGCACCACTGCCCGGCCT 
CGGGTTCACGCAGCCGTTGCCGCCCGCAGCGGANNATCACATCGCCGCGATCGCCCTGTTC 

:::::::::::: : Rv343T7 . seq: :::::::::::: 

CCACCCGTGTAATTTGGGATGGGCNAAAAGGCNAAGCACCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGGGCGG 
CTAGGGCTTCTCGCGGGAAGGCCCGAACGTACGGCGTTTCAACACGTCGCGTCGCCCTCCGACCGCGAACATTCGGGG 
ATGGCAGCAACCTGGTAGCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCGCCCGGGCGGCTAC 
AGTCTGAAACGCGATGAC CATCGATGT GTGGAT GCAGCAT CCGACG 
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Clone Rv344 

:::::::::::: : Rv344SP6, seq: :::::::::::: 

TCAAGCTTTAGCTGCCCGAATCCGTCANCCCGATGCNCCCAGATCGGGGCTTCGCANATAAAGC^ 
AAAACGTCNATCTCGGAGCCGGAAGGGCAM 

CGGCCGGCCCGAACATTACNCGCTCGTTGATTAGGCGTTCGGTCTCGTCCGCGGTCATGCCGAGCAGCTTGCGGCANA 
TCTGAACGCTGTCCTGTCCGGGCAGCGGCGCCGGGCGTTGGGGTGCCTGCGGAATGTGACNAAACGGAGCCGGACCCN 
TCTCGGCG 

:::::::::::: : Rv344T7 . seq: :::::::::::: 

CCGGGGCCACTCCGCACAATCNGTACCNNACCAANATCTACACCATCGAATACGACGGCGTCGCCGANTTTCCG 

ACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGCACCTACTACGTGCACTCC7\ACTACTTCATCCTGACGC 

CGGAACAAATNGACGCNTCGGTTCCGCTGACCAATACGGTCGGTCCC 



Clone Rv346 

:::::::::::: : Rv346SP6 . seq: :::::::::::: 
NCTGGCCTTTGGTCCACACTAANAC7\ATACTGAAGC^ 

ATCCCGAGCCGATAGCTGGCGGGCTCGGGTGGTGGCCAGCGGCGCTGCGACNAAAGGTGTGACCGTCATGAAACAGAC 
ACCACCGGCGGCCGTCGGCCGTCGTCACCTGCTCGANATCTCAGCATCCGCAGCCGGTGTGATCGCGCTTTCGGCGTG 
TNGTGGGTCNCCGCCCGAGCCCGGCAAAGGCCGGCCCGACACAACCCCGGAAC 

:::::::::::: : Rv346T7 . seq: :::::::::::: 

CATCTGCCCACCACACGGACCGCGGTGCGGACGCGGCTGACGCGCCTGGTGGTCAGCATCGTGGCCGGTCTGCTGTTG 
TATGCCAGCTTCCCGCCGCGCAACTGCTGGTGGGCGGCGGTGGTTGCGCTCGCATTGCTGGCCTGGGTGCTGACCCAC 
CGCGCGACGACACCGGTGGGTGGGCTGGGCTACGGCCTGCTATTCGGCCTGGTGTTCTACGTCTCGTTGTTGCCGTGG 
ATCGGCGAGCTGGTGGGCCCCGGGCCCTGGTTGGCACT 



Clone Rv347 

:::::::::::: :Rv347SP6.seq: :::::::::::: 
GACAATACTCAAGCTTGACTGGCC^CCCACCGGCATGACCA^ 

GGTGTTGATGTCCC^GCCGCTGAANTCGTCCTGCGCGCGC^GGCCGTC^AAC^GGTA^GGGCGGGCGAATTGGCACC 
ACCACTTTGGAATTGGACCTTGATGTCACGGCCCATCGACGGCGACGGC^CCTGCAGGTACTCCACCGGC^AGCCCGG 
CCGGGAAAATGCCCCCGCGGTCNCCGTGCC^CCGACGGCGCCGANC^W^CCCGACACTAGGGCCGCGCCNACGGCCCC 
GACCACNANTCNACGCGACATACCCGTGACGGCGCCACNAACCCTGTCAACA 

:::::::::::: : Rv347T7 . seq: :::::::::::: 

CCTCCAACTCGGCGGGGAAGCGACNCC^GCCTACCGAGCTTGGAGTCC^GACGCCAGCGGCGGCGTCGGTCTGCGTC 

GTGGTGCCGCCGGGGTGGCGTTGGCTGGC^ACGATCTCCACCCAGCCGGTCGGGTTACCCACGATCTCGGCATANACG 

CGGGCCGAGGCCGGTGCGATACCGTATTGCGTCAATTGGGACGCGGTTGTGCATTCGGCTAGCTCGGTTGCC^CA 

GTCAGGGGTTCGACGTTGGCGGGTTCGGCGGGCCCCANCACCGCTGTCACCATGCCCGCCAAGCCGACCTGCGGCGCC 

ACCAACTGCAGCTVCCANCATGTCGCCGTCGCGCGCCGCGATCACATGG 



Clone Rv348 

:::::::::::: :Rv348SP6, seq: :::::::::::: 

CTCAAGCTTTTTGAGCGTCGCGCGGGGCANCTTCGCCGGCAATTCTACTANCGAGAANTCTGGCCCGATACGGATCTG 
ACCGAANTCGCTGCGGTGCANCCCACCCTCATTGGCGATGGCGCCGACNATGGCGCCTGGACCGATCTTGTGCCGCTT 
GCCGACGGCGACGCGGTAGGTGGTCAAGTCCGGTCTACGCTTGGGCCTTTGCGGACGGTCCCGACGCTGGTCGCGGTT 
GCGCCGCNAAAGCGGCGGGTCGGGTGCCATCAGGAATGCCTCNCCGCCGCGGCACTGCACGGCCAGTGCCGCGGCGA 

:::::::::::: :Rv348T7 . seq: :::::::::::: 

CNCCAGCTTGATTGGTCTGGTTGCATTGGCCAGCTGCGCGAGCCTGGCTCACTTC^CTACGACGACCGCAAACAATT 
GCCGCCTTCGGATCCGAGTTCGGTTGGGTACGCGGCAATGGAGCACCATTTCTCGGTGAATCAGACTATTCCTGAGTA 
CTTGATCATCCACTCTGCACACGACCTGCGAACCCCGCGCGGCCTTGCCGACCTGGAGCAGCTGGCGC^ACGTGTGAG 
CCAGATCCCAGGCGTTGCCATGGTTCGCGGTGTGACCCGGCCAAACGGGGAAAC 



Clone Rv349 

:::::::::::: : Rv349SP6. seq: :::::::::::: 

CAATACTCAAGCTTGACTGGGCCCGCACCTTCGGCGCCACCCACACCGTCAACGCCCGCGAAGTCNA^^ 
CCATCGGCGGCCTCACGGATGGATTCGGCGCGGACGTGGTGATCGACGCCGTCGGCCGACCGGAAACCTACCAGCAGG 
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CCTTCTACGCCCGCGATCTCGCCGGAACCGTTGTGCTGGTGGGTGTTCCNACGCCCGACATGCGCCTGGACATGCCGC 
TGGTCNACTTCTTCTCTCACGG 

::::::::::::: Rv349T7 . seq: :::::::::::: 

TCGACGGTTTGGCGGCCTTAAATGCACTGAGGTCGTO^TTGACCCCACAGCGGAAATGCCGACTATTCGCAGGCCTC 
CTTCGCCTTGGCTGCCGGAGAGGGGCTCCGCGGGAACCGCATGCAGGTATATGACCTCGGTTTCTCGGGTGCTACCGC 
GTGCCTTGTNTANGATNANCTCGGCGTTGGAATTGTCCAGC^ 

CGGCGGCGACATACGCTTCACCGTGGATCTGCTCCACACGGACCGCCCTGTCGGGATCCTGCTCACGGGTAANGGAAC 
TTACGTGGCACTCGG 



Clone Rv34 

:::::::::::: : Rv34SP6 . seq: :::::::::::: 

GACCACGCCAGGCTAATC^CGTGACGCTACCGAATACCCTNCCTAGTGGTGC^GGCTCCCGCTGGAAATGGCCCTGTA 
CCAACTCGCGCACCGGTGCCAG 

:::::::::::: :Rv34T7.seq: :::::::::::: 

CGGCACCCGACCCCTTTGAGCCGTCCGCCGTGGCCGCGGTGGAACTGGCCGACGAGGGACTGATCGTGCTGGGCAAAT 
TGGTCGATGGCACGCTGGCCGCCGATCTGAAGGTCN 



Clone Rv350 

:::::::::::: : Rv350SP6. seq: :::::::::::: 

CTCAAGCTTGCCGTTACCCCGACTTCCGGAGGGACACCT^TGAGCACCGCCAGCCGAGCACGAGGCCAAACTCCGCCGA 
CGCAGGCCGGTTGGACTTGTCGTGCTGGACAAGGGGTTTAGCCGCCGAAGCAGTGACGTACATCGGCGAAAAGCAGTT 
C GCCT GT CGACCGACGGNGCNNACCGT GAGGCTAGGGAAGCGAGGAGCACATGGCCGCCGACCCGCAATGTACAC GCT 
GCAAGCAAACCATCGAACCCGGATGGCTATNCNTCACCGCCCATCGCCGCGGT 

::::::::::::: Rv350T7 . seq: :::::::::::: 

CATGTCGCGC^CATCC^GGACTTCTGGGGGGATCCGCTGACAGCGGCGGGATCCC^^GTGCGGATGATCGGGCCGCC 
TACGTCGTGGTGTACCTCGTCGGT7UVCAACGAAACCGAAGCGTATGACTCGGTCCACGCGGTGCGGCACATGGTGGAC 
ACCAOVCCGCCACCGCACGGGGTGAAGGCCTATGTCACCGGTCCGGCAGCACTC^TGCCGACCAGGCCGAGGCCGGA 
GACAAAAGTATCGCTAAGGTCACCGCGATCACGAGCATGGTGATCGCAGCAATG 



Clone Rv351 

:::::::::::: : Rv351SP6. seq: :::::::::::: 

ATACTCAAGCTTCGGTACGGTGGCGGGCCGTGCTGCTGGCCGCGGTCGCGGCGTGCGCGGCCTGCGGTCTCGTTTACN 

AGCTCGCGCTGCTGACACTGGCGGCNAGCCTGAACGGCGGCGGGATCGTGGCCACCTCCCTGATCGTCGCGGGCTACA 

TAGCCGCGCTGGGAGCAGGCGCCTTGCTGATCAAGCCGCTACT^ 

CGGTGCTGGGCATCATCGGCG 

:::::::::::: : Rv351T7 . seq: :::::::::::: 

TGTCAAGTCCTTTCAGATCTCNTTTTTATGACATGACTGGAGATCTGTCTAGATTGCAGCTCCTGTGAGCGTGGGTAC 
CGGATTCAAGCCGGTCGGTCACGCCGCGGTGGTACCGGCTTTGCGGCAGTGCTCGGCCTCGAGTTCGGCGATCGCGCG 
CGAAGTGCGTTCGCGCAGC^GATCGCGGCCGTAATGCCGGCGATGACCGCGATGACCAGCGCGATCCAGGAGAACCG 
TTCCAACCAGTGCTGGGCGGCCATCCCGGCGAAGTAGACCAGTGCAGTGGTGCC 



Clone Rv352 

:::::::::::: : Rv352SP6. seq: :::::::::::: 

CAATACTCAAGCTTCAAAACAGGCCTGTTGTGGGCGC^CCCGGCTCGCCGAGTTCTGCACGC^CCGCCTCAANTGCGG 
CCCGCACCGCCGGCATCTCCCGGTCACGCAGGGCCGCGGCCCGCGCCGCANCGACGGNGTGTTCGCGCAGTTCGCCGT 
CAATGATGCTGACCTGATCGGCCACCCGGGCGTTCTCGGCGTCGTCNCGTTCACTAATCGCGGTGCTC 

::::::::::::: Rv352T7 . seq: :::::::::::: 

TACGCTGGCGCTGGAGGGAGCCANNTAC^CATCCACGCC^TGCTCTTGCCCCGATCGCGGCGACCAGGATGACCC^ 
GGACATCCTGCCGCCCGAAGTACTGGAAAAGCTCACACCCGAGTTCGTCGCACCGGTGGTGGCCTACCTGTGCACCGA 
GGAGTGTGCCGACAACGCATCGGTGTACGTCGTCGGTGGTGGCAAGGTGCAGCGAGTTGCGCTGTTTGGCAACGACGG 
CGCCAACTTCGAC7WVCCGCCGTCGGTACAAGATGTTGCGGCGCGGTGGGCCGAGATCACCGATCTGTCCGGTGCGAA 
AATTGCTG 
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Clone Rv353 

:::::::::::: : Rv353SP6. seq: :::::::::::: 

GCTTTTCCCGTCCGTCNNCGCTCAACCGCGTGAGGCCGAAGCGGNTGGTTACGACTCCCTGTTTGTGATGGACCACTT 
CTACCAACTGCCCATGTTGGGGACNCCCGACCAGCCGATGCTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGC 
GACCGANCGGCTGCNNNTGGGCGCGTTGGTGACCGGCAATACCTACCGCAGCCCGACCCTGCTGGCAAANATCATCAC 
CACGCTCGACGTGGTTAGCGCCGGTCGAGCGATCCTCGGCATTGGAGCCGGTTGGTTTGANCTGGAACA 

:::::::::::: : Rv353T7 . seq: :::::::::::: 

CNGCTTTTTAATGGCCTTGACNTGGGCGNGCCGGCCACCGGGGCCACTCCGCACAATCTGTACCCGACC7UVGATCTAC 
ACCATCGAATACGACGGCGTCGCCGACTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGC 
ACCTACTACGTGCACTCCAA.CTACTTCATCCTGACGCCGGAACAAATTGACGCAGCGGTTCCGCTGACCAATACGGTC 
GGTCCCACGATGACCCAGTACTACATCATTCGCACGGAGAACCTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATC 
GTGGGGAACCCACTGGCGAACCTGGTTCAACCAAACTTGAAGGTGATTGTTAACCTGGGCTACGGCGACCCGGCCTAT 
G 



Clone Rv354 

:::::::::::: : Rv354SP6. seq: :::::::::::: 

CTCAAGCTTGCCGGGAGGGTGCATGGCCGACTCGGATTTACCCACCANGGGGCGCCAACGCGGTGTCCGCGCCGTCNA 
GCTGAACGTTGCTGCCCGCCTGGAGAACCTGGCGCTGCTGCGCACCCTGGTCGGCGCCATCGGCACCTTCGAGGACCT 
GGATTTCGACGCCGTGGCCGACCTGAGGTTGGCGGTGGACGAGGTGTGCACCCGGTTGATTCGCTCGGCCTTGCCGGA 
TGCCACCCTGCGCCTGGTGGTCGATCCGCGAAAANACGAANTTGTGGTGGAGGCTTCTGCTGCCTGCGACACCCACNA 
CGTGGTGGCACCGGGCAGCTTTAGCTGGCAT 

:::::::::::: : Rv354T7 . seq: :::::::::::: 

CCGACGCCGTCGTGGCC^CCAACACCGCGACCAGCACCGTGACCCGGACCGGGGTGCCGCGCGAACCGGTCTTGGCCA 
ATTGCCGCGGC^CCAAGCCGTCGCGCGCCATGGCGAACAGC^ 

TGGTAAGCCCGGCCAGCGCGCCGACGGAGATGATGCCGCTGGCCCAGTACACCCCGTTGGCCTGGAACGCGGTGGCCA 
GATTTGCCGGCCCGCGGCCCGGTACGGTCCGCAGTTGGGTGTATGGAACCATGCCCGACAGCACCACCG 



Clone Rv355 

••••••••:•:■: Rv3 5 5 S P 6 • s eq ::«:::::::::: 

TTNACTGGCCTTTGGTCCACACTAGACAATACTCAAGC 

TCGGCATCCGGGAAGCATCGCGACACCGTGGCGCCGAGCGCCGCTGCCGGCAGGCCGATTAGGCGGGCAAATTAGCCC 
GCCGCGGCTCCCGGCTCCGANTACGGCGCCCCGAATGGCGTCACCGGCTGGTAACCACGCTTGCGCGCCTGGGCGGCG 
GCCTGCCGGATCAGGTGGTAAATGCCGACA 

:::::::::::: : Rv355T7 . seq: :::::::::::: 

NGACGTCTTCCATCCGCGCGTCGTTTTGGCGGGTTGGCCACAGCAGCCCGCCGGTGACGGCGACGATGCTGGGCTGGT 
TGCGGCCCTGCGCCACCGCGGCTTGCATGCTGGTTGGCTGTCTTGGGACGATCCCGAAATAGTCCACGCGGATCTGGT 
GATTTTGCGGGCTACCCGCGATTACCCCGCGCGGCTCGACGAGTTTTTGGCCTGGACTACCCGCGTGGCCAATCTGCT 
GAACTCGCGGCCGGTGGTGGCCTGGAATGTCGAGCGCCGTTACCTA 



Clone Rv356 

:::::::::::: : Rv356SP6. seq: :::::::::::: 

CTTCCTCCTGAGTACCNCCCGTNTACTTTGGGATGGGTAAAAAGGCGAATCNCCGTTTGGTCACGAACGCCGGGAGGG 
ACAATCTCGGGCGGCTGGGGCCTCTCGCGGGAANGCCCGAATGTACGGTGTCTCGACACTTCCCNTCCCCCTCCG 

:::::::::::: : Rv356T7 • seq: :::::::::::: 

GAGCATCGGGACNTACGGAGTCAACTACCCGGCCAACGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACGACGCCNG 
CGACCACATTCAGCAGATGGCCAGCGCGTGCCGGGCCACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGCGGCCNT 
GATCNACATCGTCACCGCCGCACCACTGCCCGGCCTCGGGTTCACGCAGCCGTTGCCGCCCNCAGCGGACGATCACNT 
CGCCGCGATCGCC 



Clone Rv357 

::::::::::::: Rv357SP6> • seq: :::::::::::: 
TACTCATGANCATCCTTTAATCANNGCTTTC 

CGCAAAGTCATCAAAAAACCGCTVAAGTTGTTTAAAATAAGAGCANCACTACT^ 
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CAGT CACTTATTATCACTAGCGCTCGCCGCAGCCGT GTAACCGAGCATAGCGAGCGAACTGGCGAGGAAGCAAAGAAG 
AACTGTTCTGTCAGATAGCTCTTACGCNCA 



Clone Rv358 

:::::::::::: :Rv358SP6. seq: :::::::::::: 

CTCAAGCTTCAGGTCAATGTGCNCCAAGCCCTGACGCTG^ 

ACCGAATAGAACAACGCCGCCGAGGCGTTCGCANCCCAGCTGGTGACC^ 

CTGCATGACCAGGCGCTTANCNCCGCANCTGkGGCCA^ 

ATCGCCGAGCGAACCAAGCTGCTCAGCCNG 

:::::::::::: : Rv358T7 . seq: :::::::::::: 

CATGGTGGCACTGTAGCGACGTGCTGCAATCAAGGTCATGCCCGACTCTGGTCAGCTCGGANCCGCTGACACCCCGCT 
AAGGCTGCTCAGCTCGGTGCATTACCTCACCGACGGCGAACTCCCCCAGCTTTACGACTATCCGGATGACGGCACCTG 
GTTGCGGGCGAACTTCATCATCAGCTTGGACGGCGGCGCTACCGTCGATGGCACCAGCGGGGCGATGGCCGGGCCCGG 
CGACCGATTCGTCTTCAACCTGTTGCGTGAACTTGCCGACGTCATCGTGGTCGGCGTGGGCACCGTGCGCATTGAGGG 
CTACTCCGGCGTCCGGATGGGTGTCGTCCAGCGCCAGCAC 



Clone Rv359 

:::::::::::: : Rv359SP6. seq: :::::::::::: 

TACTC^^GCTTGCGGGTGATCGCCTTGGTCAACGGCACCGTGATCGGATCGGGGTCNACCGCACAAATGGACT 

TTCGGCGAANTCATCGCCTATGCCTCGCGGGGGGTGACGCTGACCCCGGGTGACNTGTTCGGCTCGGGCACGGTGCCC 

ACCTGCACGCTCGTCTATCACCTCNGGCCACCGGAATCATTCCCGGGCTGG 

::::::::::::: Rv359T7 . seq: :::::::::::: 

GTTGGNGCCTCGTCGGCGAACAGTTCTCGCACGATTTCCGGATTAGCGGGACTGGTCACCAGTTGGGTATGCGGGAAG 
GCGCTGACGTTCGCCGCGATTAGCTGTTTGATGGACGCGGTGGTGATGTTCTGATCACGGAACTGGCTGTAATAGCCC 
AGGGTCGCCACGCTTTCATCCGGGCCCGGACCCGGCGCACCGAGCGTGTCGCGCAGGTATGCGACGTGATTTTCGCTG 
AAGTCCCCGTACCCGGAGAACT 



Clone Rv35 

:::::::::::: : Rv35SP6 . seq: :::::::::::: 

TGCTTCCGGCTCGTATGTTGTGTGGAATTGTGANCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACG 

CCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTCCAGGTCAATGT GCGCCAAGCCCT GAC GCT GGCCGACCAGG 

CCACCGCCGCCGGAGACGCTGCCTTTGTC2VCCGAATAGAAC 

CCGAGGAGAGCGTCGAAGACCTCAAGACGCTGC^TGACCAGGCGCTT^ 

AACGAAATGCGATGGTGCTGCGGCATAAGATCGCCGAGCGAACCAAGCTGCT 

ACGAGCA 

:::::::::::: :Rv35T7.seq: :::::::::::: 

CAGGCATGCAAGCTTCGGAGGCAGACCCGTGCATGGTGGCACTGTAGCGACGTGCTGCAAT 

CTGGTCAGCTCGGAGCCGCTGAC^CCCCGCTAAGGCTGCTCAGCTCGGTGCATTACCTCACCGACGGCGAACTCCCCC 
AGCTTTACGACTATCCGGATGACGGCACCTGGTTGCGGGCGAACTTCATCAGCAGCTTGGACGGCGGCGCTACCGTCG 
ATGGC^CC^GCGGGGCGATGGCCGGGCCCGGCGACCGATTCGTCTTC^CCTGTTGCGTGAACTTGCCGACGTCATCG 
TGGTCGGCGTGGGCACCGTGCGCATTGAAGGCTACTCCGGCGTCCGGATGGGTGTCGTCCATCGCCA 



Clone Rv360 

:::::::::::: :Rv360SP6. seq: :::::::::::: 

TACTCAAGCTTGGGGTGGCGCTGTCGGTCGGTGTGCTTGGCGGCGTCGGTATC7^CACCGCCCACG7\AATGGGGCACA 
AGAAGGATTCGCTGGAGCGGTGGCTGTCCAAAATCACCCTCGCCCANACCTGCTACGGGCACTTCTACATCGAGCA^ 
ACCGTGGCCATCACGTCCGGGTGTCCACACCGGAGGACCCGGCGTCGGCGCGGTTCGGCNAAACGTTGTGGGANTTCC 
TGCCCCGCANTGTTATCGGCGGCTTGCGCT 

::::::::::::: Rv360T7 . seq: :::::::::::: 
GGCC^TCGCCACCGCNCCGCGGCGAACGCTCAAAGGC^CCT^^ 

CTGCGCCGACCCCGCCCGAGGTCCTGGCCGTTACCACCGAACGGGCGAGCCGGGAGTCTGGTACGCATCGAACAAAGA 
GCAAGGTGCATGGGCGGAGTTGTTCCGCCACTTCGTCGATGACGGGGTCGATCCATTCGAGGTCCGTCGCCGCGTCGG 
TC GAGTGGCGGT CACACTCCAN GTACT CGACCTCACAGACGAGAGGACTCGATCCCATCTAGGTGT GGACGAAACAGA 
TCTTCTGTCCGACGACTACACCACCACCCAGGCCATCGC 



WO 99/54487 



PCT/IB99/00740 



98 



Clone Rv361 

:::::::::::: : Rv361SP6 . seq: :::::::::::: 

GCTTGCGGGTGATCGCCTTGGTC^CGGCACCGTGATCGGATCGGGGTCNACCGCNCAGATGGACTGGANCTTCGGCG 
AANTCNTCGCCTATGCCTCGCGGGGGGTGACCCTGACCCCGGGTGACNTGTTCGGCTCGGGCACGGTGCCCACCTGCA 
CGCTCGTCAAGC^CCTCNGGCCACCGGAATCATTCCCGGGCTC 

AAGGGCTGGGCNAAACAANGCAGACCGTCCGGACAANCGGCACTCCTTTTCCGTTGGCTCTTCGGCCGAATCCGGACG 
CCNAACCCGACCGGCG 

::::::::::::: Rv361T7 . seq: :::::::::::: 

GTTCTCGCACGATTTCCGGATTAGCGGGACTGGTCACCAGTTGGGTATGCGGGAAGGCGCTGACGTTCGCCGCGATTA 

GCTGTTTGATGGACGCGGTGGTGATGTNCTGATCACGGAACTGGCTGTAATANCCCAGGGTCGCCNCGCTTTCATCCG 

GGCCCGGACCCGGCGCACCGAGCGTGTCGCGCAGGTATGCGACGTGATTTTCGCTGAAGTCCCCGTACCCGGAGAACT 

CGAACACGCTGAGGCGCTCGTCACCGTCGTNNCGGCGACCAAGCGCGGCGAGC^^ 

TCGAATCGTTGAAATTCGGCACCACCTGCACC 



Clone Rv363 

:::::::::::: :Rv363SP6. seq: :::::::::::: 

CACAAGACAATACTGAAGCTTCAGGTCAATGT^ 

GCTGCC^GGCCACCGAATACAACAACGCCGCCGAGGCGT^ 

AACCTC7\AGACGCTGC7VTGACCAGGCGCTTANCGCC^ 

CTGCAGCAtlAANATCGCCGANCGAACCAAGCTGCTCAGCCAGCTCGAGCAG 

:::::::::::: : Rv363T7 • seq: :::::::::::: 

CC^CCCGTGC^TGGTGGCACTGTAGCGACGTGCTGCAATCAAGGTCATGCCCGACTCTGG^ 

CACCCCGCTAAGGCTGCTC^GCTCGGTGCTVTTACCTC^CCGACGGCGAACTCCCCC^GCTTTACGACTATCCGGATGA 

CGGCACCTGGTTGCGGGCGAACTTCATCAGCAGCTTGGACGGCGGCGCTACCGTCGATGGCACC^ 

CGGGCCCGGCGACCGATTCGTCTTCAACCTGTTGCGTGAACTTGCC 



Clone Rv364 

:::::::::::: : Rv364SP6 . seq: :::::::::::: 

GCTTTCCGCCGATACCCNCCATGTCCCGCACATCC^GGACTTCTGGGGGGATCCGCTGACAGCGGCGGGATCCCAAAG 
TGCGGATGATCGGGCCGCCTACGTCGTGGTGTACCTCGNCGGTAACAACGAAACCGAANCGTATGACTCNGTCCACGC 
GGTG 

::::::::::::: Rv364T7 . seq: :::::::::::: 

CAACCCGANTTGGCTTTCGGCGCCNTCGGTGAGGACGGCGTGCGGGTGCTCAACG^^ 

CTCGATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGATCTACNACGCCGNGNGGAACGCTTCNGCCGC 
GGGCGTGACCGCNTCCCGTT 



Clone Rv365 

:::::::::::: : Rv365SP6. seq: :::::::::::: 
GGGATGGGCAAAAAGGCGAAGCACCGCGTGGCCACGAACGCCGGGAGGG 

GGAAGGCCCGAACGTACGGCGTTTC^C^CGTCGCGTCGCCCTCCGACCGCGAACATTCGGGGATGGC^GCAACCTG^ 
TAGCACCCTGGCCGGGCGATGATCTGCCAGCGTCCCCGCGGGTAGTCGCCGCCCGGGCGG 

::::::::::*:: Rv3 6 5T7 •seq**::::::::::: 

CAGCAGACCAACAAGAGCATCGGGAC^TACGGAGTCAACTACCCGGCCAACG 

GCGAACGACGCCAGCGACC^CATTCTVGCAGATGGCCAGCGCGTGCCGGGCCACGAGGTT 

CACGGTT 



Clone Rv366 

:::::::::::•• Rv3 66SP6»seq: : : : : : : : : : : : : 

CTC^GCTTGACTGGC(^CCC^CCGGCATGACC7VC^ 

GA 

:::::::::::: : Rv366T7 . seq: :::::::::::: 

TTGGTGCCCGGAATGGCGAGTCCCATTTANTCGCTGATTTGTTTGAACAGCGACGAAACCGGTGTTGAAAATGTCGCC 
TGGGTCGGGGATTCCCTCTCCAAGCAAGAGTAACTGGCCCCAAATAAAGTTACTCGTCGTCTTGCAAAGACCGCTACC 
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CGATGCCATTTATGTGTTTCCTTACGCTO^ 
CTTAGCAGCGCTCG 



Clone Rv367 

::::::::::::: Rv367T7 . seq: :::::::::::: 
GAATTNGCTTTCGGCGCCATCGGCCCAGGACCGCGTGCGGGTGCTC^ 

TGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTACAACGCCGCGCGGAACGCTTCCGCCGCGGGCG 
TGACCGCATCCCGTTGACCGGGCGGATCGCNGTGATC 

GTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCAGACGACATCGTGGCGAG 
ATTCGCCGGGTACGCCGATGAAGTGGTGT 



Clone Rv368 

:::::::::::: : Rv368SP6. seq: :::::::::::: 

TAAAGCTTTCGTCAGTTCATNGNGCCCCCGGACCAACAAAAGCATCGGGACATACGC^ 
TGATTTCTTGGCCGCCGCTGACGGCGCNAACGACGCCAGCGACCAC^ 

GAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGCGGCCGTGATCNACATCGTCACCGCCGCACCACTGCCCGGCCTCGG 
GTTCACGCAGCCGTTGCCGCCCGCAGCGGACGATC^CNTCGCCGCGATCGCCCTGTTCGGGAATCCCTCGGGCCGCGC 
TGGCGGGCTGATGAGCGCCCTGACCCCTCAATTCGGGTCCAANACCATCN^ 
TTCGGACGGCAACCGGTGGCGANCGCACCT 

::::::::::::: Rv368T7 . seq ::::::::::::: 

CCGGGAGGGACCATCNCGGGCGGCTNCGGCTTCTCTCCGGAAGGTTCTANNGTNNNGCGTTTCNACNCTTCCCGTCGC 
CCTGCGACCGCCGAACATTCGGGGTATGGNNGCANCCTGTNAGCATCCNGGCCGGGC 



Clone Rv369 

:::::::::::: : Rv369SP6. seq: :::::::::::: 

CTCAAGCTTCCGC^TC^GATCGCTATAGAACCGGTGCGCGTCCCCACCGAGTGGCTGGTCGCCTTCCAGCACGATCGT 
TACCGCGTTATCGGAATCAAACTCNCCGAACACCTGACCAACGCGCTTGATCGCCTGAATCGATGCGGCGTCGCTGGG 
GCTCATCGATACCGAGTGTGCTTTTCCGACCACTTCCAGTTGCGGTACGGCGAGATTGACAAAGGCGGTGAAGCCCAG 
CCAGAGCAGGACGATCACCNCCGCAAACCGGCGGATTTGCCCG 

:::::::::::: : Rv369T7 . seq: :::::::::::: 

GCTTGGCAGCCTGCGGCTGGGCGCCCTNGAGCTCTTCGATCTGGATCTCCGGACTCGAGATGCTCACTTGCCCGGCCG 
TGGACGTACCC^TTGCGGCCGGGACCCCAGCGCCCCAGGTGACCAGCGAGTTGGGCTGCACGCTGACCGGCCCGTCGG 
GGTCGACGCCGGTAACGGTC7VGCAGCTCCGANGTCCNNCTGATCCCGACCGCAGCTGCCAATGCGCGGCTGGCAGCCG 
ACGTGGATGTGCCGGGGCCTAGATCGCGGGGCAGCAGCGAGACCGCGTCACCGACGGTCATCACCTTGCCGAGTTTNG 
GCCTGCCGCAN 



Clone Rv36 

:::::::::::: : Rv36SP6. seq: :::::::::::: 
GCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATT^ 

CAAGCTATCTAGGTGACACTATAGAATACTCAAGCTTGAGCC7VTCGGGCTATCAGCTGGTTGATGTCCCG 

:::::::::::: :Rv36T7.seq: :::::::::::: 
CAGGC^TGCAAGCTTGTCGTCTATCAC^TCCGACC^ 

CGACGACCAGCGGGTCGGACTTCTGGGCTGCCAGCGCTCGCGCCGTCGCGACAAACAGCGCGGTCGAACCGA 
TTGTGAT GTCCCACCTATCACCTT CGGTACGCACCCAATCGACCCTACGCGGCTAGCTCAGCCCCGATCTT CCAGAGC 
TCCGCCCG 



Clone Rv370 

:::::::::::: : Rv370SP6. seq: :::::::::::: 

GCTTTTTGAGCGTCGCGCGGGGCGGCTTCCCCGGCAATTCTACTAGCGAGAAGTCTGGCCCGATACGGATCTGACCGA 
AGTCGCTGCGGTGCAGCCCACCCTCATTGGCGATGGCGCCGACNATGGCGCCTGGACCGATCTTGTGCCGCTTGCCGA 
CGGCGACGCGGTAGGTGGTCAATTCCGGTCTACGCTTGGGCCTTTGCGGACGGTCCCGACGCTGGTCGCGGTTG 
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• •••*•••■••■• Rv3 7 0T 7 ■ s eq ::*:::::::::: 

CGANCCTGTTCGACGGCTACCTG^TC^CCCCGATNCCACCGCCGCGGCGTTCGACGCCGAC^GCTGGTACCGCACCG 
GCGACGTCGCGGTGGTCGACGGCAGTGGGATGCACCGCATCGTGGGACGCGAGTCGGTCGACTTGATCAAGTCGGGTG 
GATACCGGGTCGGCGCCGGTGAAATTGAAACGGTGCTGCTCGGGCATCCGGACGTGGCGGAGGCGGCAGTCGTCGGGG 

T 



Clone Rv371 

:::::::::::: :Rv371SP6. seq: :::::::::::: 

NAAGCTTT GTCACAC CAAGT GTTTCNACCAGN CGCTCCAT CCGGCGAAGT GGATACT CCCAGCAGGT AGGAGGT CGCC 
ACCACGCTGGTC7VGTGCGCGTTCAGCTCGCTTGCGGCGCTGCAGCAGCCAGTCCGGGAAATAGCTGCCCTGGCG 

:::::::•::::: Rv371T7 • seq* :•:::::::••• 

CGCTGGNCGCCGGCGCTGGGCTGCGGTAACCAATTACCAGAACACTTTTCGGTAGCCGAACAGCGGCGCGTACCAGCG 

AAATGGCACAGCC^CCGCAGTCGCCGAC^TCCCGCGAAGATGTGGC^GATTTTCGTGCGGTCGAGCCGGCGAAGGCC 

AGCGTCATTGTTGCCTGGCAAGGTTGCTGGGCCCGG 



Clone Rv373 

*. llllZZllllll Rv3 7 3 S P 6 • s eq SSS«SSSSS!SS" 

CTCAAGCTTCTTCTGCCCCTTGCCGTTNCGGATNACATCCCGCAGCGACTCGGCTTCGGCGTCGATGTCGAAGTTCTC 
GATCAGCTTCTGGATCGACTCCGCGCCCATGGCACCGGTGAAGTACTCGCCGTAGCGGTCGACNAGTTCGCGGTAGAG 
GTTTTCGTCNAC^ATCAGCTGCTTGGGCGCCA^ 

CTGCGCGCGGTCACGGATCTGGCGCATCTCGCGCTCGCCGCCGTCGCGAACTTGCGCCGCGCATCGGCCTTGGGGCCC 

:::::::::::: : Rv373T7 . seq: :::::::::::: 
GTTCACACCTACCTACTATGCCNCAATTCNCCGAC^ 

TGAACGTCGGGCTGGTGCGCTCGCTGGCAATCCGCGGCAACCGCGTGTTGATCGGATTCTCGTTGCCCGGCAAGAC/^A 

TCGGGATGCAAAGCCGGGCAGCAATTCNCNCCNACACCATTCTTGGCCGTAAGAACCTGGAGATCGAACCCC 

CGGAGCCGTTGA/^ACCCAACGGTTTCCTGCCGTTGGCGCANACCACTACGCCATACCAAATC 



Clone Rv374 

:::::::::::: : Rv374SP6 . seq: :::::::::::: 
CTCAAGCTTTACGCCGACGCCGGCCTAC^CAAC^CCAAGG 

CACACCTGGTTCGTGTT GCGGGAATTACT C GGACACCAAAACGTCAAGAACTACGACGGCAGTTGGACAGAATACGGC 
TCCCTGGTGGGCGCCCCGATCGAGTTGGGAAGCTGATATGTGCTCTGGACCC 

::::::::::::: Rv374T7 . seq: :::::::::::: 
TCCCNCATGGGATAACGGGTTTAGATTTCNAGAACGGC^ 

ACAAC GGTAT CTACTTCACCCGCTTT CGCCCGTACAAGAAAAACCACTAGGCCACCATCGAGTCC/UVGAACAACCACC 
TGGTCCGCAAGTACGCGTTCTACTACCGCTATGACACCGCCGAGGAACGCGCCGTGCTCAACCGGATGTGGAAGCTGG 
TC^CGACCGCCT(^ACTACCTCACCCCGACCATCAAACCGATC 



Clone Rv375 

:::::::::::: : Rv375SP6. seq: :::::::::::: 

CTC^GCTTGGGTGTTGCCGATCACCGGAAGCCNC^TGATC^GCCACGTTTCGCGCCGCCCGGCATACGGCGGCGTAC 
CGATCTCCGCGTC^TACACCCGCGGGTAATCGCCGACGGTGCCGGTTCGCGAGCCGAAGGTGAC^ACGCTGATTGAAT 
CNAGTT CCANGT CCAGCGGGT 

:::::::::::: : Rv375T7 . seq: :::::::::::: 
TNAACAGCTCGCGGCAGCCGACGACCTGCTGCGTCGGAT^^ 

TGCGGCTCTGCTGGCCCGCAACGAANGACTCGAGGTCACCCCGGTGCCCGGGGTCGTGGTGCACCTGCCGATCGCACA 
GGTTGGCCCACAACCGGCCGCTTGATGNNNNGTCGGCAAG 

CGCGAGTTCGGCGAANAAGTGGCTCGCCTGATCACCTACCATCGGCCANGATCTGCGTGTCA 
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Clone Rv376 

:::::::::::: : Rv376SP6 . seq: :::::::::::: 

GCCANCCGGCTTGGCGTCGACTCCCGTTCNGCACATCATACGGTCCCCGGTACTGTCCAACTGCGCCGGTGCGCTAGC 
CAAACGTCACGACTCTCAGTGATCCCAGTTCGTGATCCGGCCGGTGGCGCCGCTGCGGCGGGGGCTNATNTACTTCGG 
ACTNATTATCTCATCCAAAGGACACCGGGCCGGTGGCTGGAATCCCATGGTGCGATCGGCC^C^C^ 

::::::::::::: Rv376T7 . seq: :::::::::::: 

CCGACCTGGTATCTTCCGATAGCGCGCGTTGATATCCGGTCTGATCTCCTGCCCTTAACGCCGGATCTCAGCAGGTCC 
CCATGCAAAGATCCGAGGTGTCCCNGATCTAGGGGTCCTCGTCCTCCAGATGATGGAGCAAGTCGGCCC 



Clone Rv377 

:::::::::::: : Rv377SP6 . seq: :::::::::::: 

CTCAAGCTTCGGCTCAGGCGGCGCTGCCGGTAACGTCGCTGACCGGTGCAGGTTTCGACAATGTGGTGCCGGTTCGGC 
GGCTACGTGCCATCAAGACACTGGCGCAGGCTATCGCACCCGTTATCGGCTACAAACAAATCGCGGTATGC 

:::::::::::: : Rv377T7 . seq: :::::::::::: 
CATCACCTGNTTCATGAACTGGAAGCACCGC^GCGCTTCCTT^ 

CGGGTGC^GGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAACCAGCTTCCATATCCCGCGACGAACGA 
CGCCAGTCCGCTACGTAACCCCTCCGCGACTGTCCATGGACAACAGCGCGTTCTCCACCGACCGGGCCCGGGTGTGGG 

GTGT 



Clone Rv378 

:::::::::::: : Rv378SP6. seq: :::::::::::: 

AGCTTAGCTTCCCGCCCCGGCAATAGGGCTCCAGCTCATCCGGTGTGACCAGATAGGGGCCCAGGGTGATACCGCTGT 
CTTTGCCCTTGGCCTGTCCGATGCGCAGCTGGCCCTCCAGCATCTGCAGGTCCCGTGCGGACCAGTCGTTGAAAATGG 

TATAGCCGATGATCGACCG 

:::::::::::: : Rv378T7 . seq: :::::::::::: 

CCNGAACAGAAGCGGNGGTTCCTACCGCGGTGTGCGGCCGGCGCGATATCGGCCTTTTTACTAACCGAACCCGATGTG 
GGCTCCGATCCGGCGCGCATGGCATCGACGGCGACGCCGATCGATGACCGCCAGGCTTACCACCTT 



Clone Rv379 

::::::::::::: Rv379SP6 . seq: :::::::::::: 

CTCAAGCTTGCGCGACTCGACAAGCATTCTTGACAGTTGTTTTGGCTCGGCATGGTTAGCCA^ 

CCAGATCATCTTGGTCCGGTAGCGCTCGTCCGGGTATGCTGCCGCCGGGATTCTCGCTGCTATTACTCCCCCCGAAGA 
ACGCCACCGGTCCAGCGC 

Rv379T7 seq - :::::::::::: 
GCNAG^GGTATAGCTTCCCGTCGTACC^ 

ACGCTGCTGCTGAGTGCGTGCCAGACCGCTTCCGCTTCGGGTTACAACGAGCCGCGGGGCTACGATCGTGCGACGCTG 
AAGTTGGTGTTCTCCATGGACTTGGGGATGT 



Clone Rv37 

:::::::::::: :Rv37SP6. seq: :::::::::::: 

GTGT GGAACCGTGAGCGGATAACAATTT CACACAGGAAACAGCTNTGACCTT GATTACGCCAAGCTATTTAGGTGAGG 

CTATATTAATACTCAAGATTGCGGTCGAGCACATCGGCCCAAGAACCGCCGAAGG^ 

TGGGGCGACGACCAGCGGGTCGGACTTCTGGGCTGTCCAGCCGGATCGCGCCGTCGCGA 

:::::::::::: :Rv37T7.seq: :::::::::::: 

CACTGTCAGTACATATGCGCCGCTCCTCCTCATCGCTGCGCTCGGCATCGTCGCCGGCGGTCATGGCGTCACCCTACC 

CAAGCCGAAC GCGAAACGAGAACGT GTTCCATT ATTAGGGT GTGAGCACCAATACCAGATT GCTCACCAGGAACTCAC 
GCAGCACCGGGACGGATGTCAGCCACCACGCCC^TCTGGGGTGGTAGCGGGGAAATACGGCTAACGCGGCT 
CGGCAGCCCAGCGCAGACCCTCGGCGGCGGACACGGCAAACAACGACGACCCATAGTTGTTCTTTGCCGGATGGCCG^ 
GTTTGCGGACATATCGGGCGGCGGCGCGGGCGCCGCCGAGGTAGTGGCTGAGGCCCATCTCGTGCCCGCCGAATGGCC 

CCAGCCAAACCGTGTA 
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Clone Rv381 

: Rv381SP6. seq: :::::::::::: 
CTCAAGCTTTTACGGTGATCGCGCATCACCTGGTTCATGAACT 
TGAGCCANCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGGC^^ 
CTTCCATATCCCGCGACNAACGAC 

:::::::::::: : Rv381T7 . seq: :::::::::::: 

CTCAGAAGCCGCTAGCTGGTAGAGTCGCTGACCGGTGCACGTGGCGNCAATGTGCGCTGCCGGTTCGCG 



Clone Rv382 

::::::::;::: : Rv382SP6. seq: :::::::::::: 
CTCAAGCTTGCGCTC^TC^GCGCGAACAGCAGGGCGGTCGGCTGGTC^^ 

CCCGCGCTCGCGCAAGCCGATGTCGGGGTGGCNATNAATACCGGCACCCAGGCGGCCCGGGAAGCCGGCAACATGGTC 
NATCTCCACTCC 

:::::::::::: : Rv382T7 . seq: :::::::::::: 

ACTTCTATTTCGACTGGTGTGCTGTGGCGCGATCCGACTGCCGGCGTGGTCAAGGCCGGCCAGTTGTGGGATNCCACA 
GGCAC 



Clone Rv383 

::::::::::::: Rv383SP6 . seq: :::::::::::: 

GCTTGTCGTATTCCGTGGCACTGTCAGACATATGCGCCGCTCCTCCTCATCGCTGCGCTCGGCATCGTCGCCGGCGGT 
CAT GGCGTCACCCTACCCAAGCCGAACGCGAAACGAGAACGT GTT CCATTATTAGGGTGTGAGCACCAATACCAGATT 
GCT CACCAGGAACT CAC 

:::::::::::: : Rv383T7 . seq: :::::::::::: 
CGATATTCGTCGGCCGCGTTGTCTCGACTGGGTCGCGT 



Clone Rv384 

:::::::::::: : Rv384SP6 . seq: :::::::::::: 

GACCTCGGCCACCAAGCCGGACGCGACCGTCGAGGTGGCGATCCGGCTTGGCGTCGACCCGCGTAAGGCAGACCACAT 
GGTCCGCGGCACGGCCANCCTGCCACACGGCACTGGTAAGACTGCCCGCGTCGCGGCN 

::::::::::::: Rv384T7 . seq: :::::::::::: 

CCGGAAGTCTAGGGGACGACCTACTCAGCGCAAAATGTCGCTAATGT GAGTCCGCCCCAC CAGGGCAGAT CAACCCAT 
GTCGATGATGACCTACCCGGATACCGGATTGGCGGT 



Clone Rv385 

:::::•::::::: Rv3 85SP6*seq: : : : : : : : : : • : : 

AGCTTCAGTTCCTCCACGACGCGTTCCCAAATGAATTTCCCGATCCCACAATCTCGGTTCAGATAC7VGGTC 
CCCTTACTTCGGNAACGCTGGGCGGATTGGCCCTGCCGCTG 

:::::::::::: : Rv385T7 . seq: :::::::::::: 

CCGCCTACGGGTCGAACATGCATCCCGAGACCGATGCTCGAGCGCG 

TTACCCGGGTGGCGGCTGACC 



Clone Rv386 

::::::::::::: Rv3 86SP6.seq: : : : : : : : : : : : : 

GCGGCTGGTTACGACTCCCTGTTTGTGATGGACCACTTCTACCAACTGCCCATGTTGGGGACGCCCGACCAGCCGATG 
CTGGAGGCCTACACGGCCCTTGGTGCGCTGGCCACGGCGACCGAGCGGCTGCAACTGGGCGCNTTGGTNACCGGCAAT 
ACCTACCGCAGCCCGACCCTGCTGGC^WVGATCATCACCACGCTCGACGTGGTTAGCGCCGGTCGAGCGATCCTCGGC 
ATTGGAGCCGGTTGGTTTGAGCTGGAACACCGCCAGCTCGGCTTCGAGTTCGGCACTTTCAGTGACCGGTTCAN 

::::::::::::: Rv386T7 . seq: :::::::::::: 

GCCTTTCCGCACAATCTGTACCCCAGGACCNTCTAAAAAATCGAATACGACGGCGTCGCCGACTTTCCGCGGTACCCG 
CTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGCACCTACTACGTGCACTCCAACTACTTCATCCTGACGCCGGAA 
CAAATTGACGCAGCGGTTCCGCTGACCANTNNTGTCGGTrc^ 
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CTGCCGCTGCTAGAGCCACTGCGATCGGTGCCGATCGTGGGGAACCCACTGGCGAACCTGGTTCAACCAAACTTGAAG 
GTGATTGTTAACCTGG 



Clone Rv387 

:::::::::::: : Rv387T7 . seq: :::::::::::: 
GCAGACCAACAAGATGCATCGGGATCATACGCCGT 



Clone Rv388 

:::::::::::: : Rv388SP6 . seq: :::::::::::: 

CTCAAGCTTGCCAAAGAGACCTCGTCCACCAAGCNGGACGCGACCGTCNAGGTGGCGATCCGGCTTGGCGTCCACCCG 
CGTAAGGCANACGANATGGTTCGCGGCACGGTCAACCTGCCA^ 

GCGGTTGGTGAAAAGGCCGATGCTGCCGTTGCCGCGGGGGCGGATGTTGTCGGGAGTGACAATCTGATCGANAGGATT 

CAGGGCGGCTGGCTGGAATTCGATGCCGCGATCGCGACACCGGATC^ 

CTGGGTC 

::::::::::::: Rv388T7 . seq: :::::::::::: 

CCACGGCGTGGATCAAGGTACCGGCCGGGATGTTGCGCAATGGCAGGTTGTTGCCCGGCTTGATGTCGGCGTTAGCGC 
CGGATTCCACCACTVTCCCCTTGCGAAAGTCCGTTGGGTGC^^ 

ACGCAATCCGTGCGGTACGGTTCGGGTCNTACTCGATGTGCGCGACCTTGGCGTTGACACCATCTTTGTCATTGCGGC 
GAAAGTCGATCATCCGGTAAGCGCGCTTATGACCGCCGCCTTTGTGCCGGGTGGTAATCCGGCCATGCGCGTTGCGTC 



Clone Rv389 

:::::::::::: :Rv389SP6. seq: :::::::::::: 

GGCGGCTGCGTCGGCGAGATGATCGCCCGGTGCCACCCCGATCCGTGCCTCGGTCAGCGCCAACGTGCTTTCCGGTCC 
GGCGACCACCATGTCGCATGCGCCGAC 

:::::::::::: : Rv389T7 . seq: :::::::::::: 

GCAATCGCCTTGGCGGTCGCCGGGTTGTCACCGGTGATCATCNCGGNGCGGATGCTCATNCGGCGCATTTCGTCNAAT 
CGTTCCCGTATGCCCACCTTGACGATGTCCTTCATATGGACCACGCCGATGGCCCNCGCGCTNCTG 



Clone Rv38 

::::::::::: : Rv38SP6 . seq: :::::::::::: 

CCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCA^ 

CTATTTAGGTGACACTATAGAATACTCAAGCTTC 

GG(^TCGCCAAGGTGGACTTCTTGCTCAGCGACGAGATCCCGTGGTCGGATCCGCGGCTGCGGCGGGCTGCGACCCTG 
CATCTCGGCGGCACCCGTGACCAGATGGCGCGCGCCGAGGCAGACGTCGCGGCGGGACGCCACGCCGACTGGCCGATG 
GTGCTGGCCGCGTGTCCGCACGTCGCCGACCCCGGCCGCATCGACGAAACCGGCCGCCGTCCGTTCTGGACCTATGCC 
CACGTGCCGTCGGGGTCCACGCTCGACGCGACCGAGACCGT 

:::::::::::: :Rv38T7 .seq: :::::::::::: 

CGCGTCCACCGCAGCGTGAGATTGGTGGCGCCATTCGTCGTGGTGTAGCTGCTGTTGGCGGCGTCGCCGTATTGTGCG 
GGCCAGCCTTGTGCGGGGGCCGCTTCTACCCACGAGTCGGCACTTCCGCAACCGCCCAGCTCGACCGCGATTACGGCG 
GCCGCAACGGCCGCCGGAAGGCGTCTCGCAAGCGCCTTATCCTTTCGCAGGTTCCCAGATCCTTCCGCTACGTGGGTC 
GCT CATCGGCGGGCCCGGCCGAATGAGTACAGGTGAGGGTAACCGCTACAAATGAAGTT GGTCAGT GCTGGCCAACT G 
TGTAATGGTTGCCCGGCTCGGGTCACCACGTACATTCTGGCAAGGCGGGCGAGATTCGGTTCCTCGCGTCCTTGGCCG 
GTGGCGGTTCCCGGTTGTCCGTGGGCGTGTCGTGTACGTGGTGTAAGTGTCGTGAACTCCTCAGTTTGGGCT 



Clone Rv390 

:::::::::::: : Rv390SP6. seq: :::::::::::: 

CTCAAGCTTGCGCTGGATCTGGCGGCTGAGCCTGTTCTTGGGCAACATGCCGAGGGATCGCCTTTTCCACG?VCGCGGT 
CGGGGTGGCGTTGCATTAGCTCACCGATGGTGCGCTTGTGCAGGCCGCCGGGATACCCCGAGTGCCGGTAAACCATCT 
TGTGCTGCAGTTTGTCGCCGCTGATGGCGACCTTGTCGGCGTTGATCACNATGACNAAGTCACCGCCATCGACATTGG 
GGGCGAACGTCGGCTTGTGCTTGCCGCGCAGCAGGTTGGCCGCCGCGACGGCAAGGCGGCCAANCACCACGTC 
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:::::::::::: : Rv390T7 . seq: :::::::::::: 

TTTGGGATGGGCAAAAAGGCGAAGCNCCGCGTGGCCACGAACGCCGGGAGGGACAATCTCGGGeGGCTAGGGCTTCTC 
GCGGGAAGGCCCGAACGTACGGCGTTTCAAC^CGTCGCGTCGCCCTCCGACCGCGAACATTCGGGGATGGCAGCAACC 
TGGTAGCACCCTGGCCGGGCGATGATCTGCAGCGTCGCCGCGGGTAGTCGCCGCCCGGGCGGCTACAGTCTGAAACGC 
GATGACCATCGATGTGTGGATGCAGCATCCGACGCAACGGTTCCTACACGGCGATATGTTCGCCTCGCTGCGCCGGTG 
GACCGGTGGGTCTATCCCGGA 



Clone Rv391 

:::::::::::: : Rv391SP6. seq: :::::::::::: 
CTCAAGCTTCGTCATAAGACCATGGTGCGCTTTCT^ 

CATCATCCTCCCACGACGGGCCGCTCATCAGCTTGGGCCATTTCAATGTACTTGATACCCCGCGCTGCGGGTAGGCCA 
CTGCNACAATTCAAACACGGTGTCACACGGTGAAT^ 

:::::::::::: : Rv391T7 , seq: :::::::::::: 

GAATTCTGCGTGCACCGCTATGGGTTGCAGCAGCGGCTGGCGCCGCACACCCCACTGGCCCGGGTGTTTTCGCCCCGA 
ACCCGGATCATGGTGAGCGAAAAGGAGATTCGCCTGTTCGATGCTGGGATTCGCCACCGCGAGGCCATCGACCGATTA 
CTCGCCACCGGGGTGCGAGAGGTGCCGCAGTCCCGCTCCGTCGACGTCTCCGACGATCCATCCGGCTTCCGCCGTCGG 
GTGGCGGTAGCCGTCGATGAAATCGCTGCCGGCCGCTACCACAAGGTGATTCTGTCCCGTTGTGTCGAAGTGCCTTTC 
GCGATCGACTTTCCGTTGACCTACCGGCTGGGGCGTCTGCACAACACCCCGGTGAGGTCGTTTTTGTTGCAGTTGGGC 
GGAATCCGTGCTCTGGGTTACAGCCCCGAACTCGTCNCGGCGGTGCGCGC 



Clone Rv392 

::::::::::::: Rv392SP6 . seq: :::::::::::: 
GC^GTTGGGAATCGCTCTGCAGC^AACCANTATTCTGCGC^ 

GCCGCGCGACGAGCTGGACCGATTAGGCGTACNCCTCCGCCTGGACGACTCCGGGGCACTCGATGACCCCGACGGACG 
GCTCGCGGCACTGCTGCGGTTCANTGCCNACCGCGCCGCANACTGGTATTCGCTGGGACTGCGGCTGATTCCACACCT 
CGACCGCCGCAGCGCTGCCTGCTGTGCGGCCATGTCTGGCATCTACCGCCGTCNGCTCGCCTTGATCAGACCATCGCC 
GGCGGTCGTCTACCATCGGCGAATCTCTCTGTTCGGGACTGAANAANGCCCAAGTGGCGGCGGCAGCACTGGNCTCTT 
CGGTAACCTGCNGACCGCCCATTGGACCGCTACCG 

:::::::::::: : Rv392T7 . seq: :::::::::::: 

TTGATCTGGACGTCTGAGACGGTGATCGGNCCGAACCTGAATTGTCCGGTAATGCCCAGCGCAGAAAGCANGGTGGTG 
GCCGGGGCGGTGAANCCGGCGTCGGCGGCACCGTCGAAGTCGATGTGGATTGCCGGAATGGGGATGTCCGGCACGGCG 
AAGCCGTAGTTCGCTTGTCCCGTGAGGCCCANGTGGATGGGGGGAAGGATCGTGGTGTCCGGGATGATAATGGGGCCG 
ATGCCGCCGGTTGAAGTCCAGTGGATCGGGAATTCGGGAATCGTGATGCCGACGTTCAGGCCGAACAGGCCCTCCAAG 
TTGCCTCGCCACNAGATGCCGTTGCTGAAGTTGCCCGACATGAGGGCGCCGGTGTCCACATTGCCCGAATTGGCGACG 

CCGGTGTTGGC 



Clone Rv393 

:::::::::::: :Rv393SP6» seq: :::::::::::: 

CACGTAGGCGCCGTCCATAAATNACTCCGCCGCGCTTCGCAC^TCCTCGTANCGATCCTTGGCGAGCAGGTCAACCGG 
GCGCTGCCCGTCNAGGAGCCGGTTTTTGGCGTGCAGCCACTGGCCGACACCTCGGGGGGTAAGCGAATCCGAGAGCAG 
GAGGACNAGGTCACGAANCTGCGCCAGCCGGTCGTACCGCTCAGGGCGGATGTCGCCGGTCCGCCACCCGCGTACCGC 
CCGATCGGACACCTGTATGACCGCGGCGACNTCGACCTGGGTGACGCCGAAGGGTTTCAGGGCATCNACNATCTCGCT 
GGCCTCGACCGCCCGGTCCAGGGTGACCGCCATCGTGGTTCCTCCGCAACTTCCGGTTCTACTACCGTAAACGCTACC 

G 

:::::::::::: :Rv393T7 • seq: :::::::::::: 

CGGGGAACGGTCCTCGCACACCTGGTTCGTGTTGCGGGAATTACTCGGACANCAAAACGTCAAGA^ 

TNGGACAGAANACGGCTCCCTGGTGGGCGCCCCGATCGAGTTGGGAAGCTGATATGTGCTCTGGACCCAAGCAAGGAC 

TGACATTGCCGGCC^GCGTCGACCTGGAAAAAGAAACGGTGATC^CCGGCCGCGTAGTGGACGGTGACGGCCAGGCCG 

TGGGCGGCGCGTTTCGTGCGGCTGCTGGGACNCCTCCGACGAGTTCACCGCCGGGAGGTCGTCGCGTCGGCCACCGGG 

CGAATTTCCGGTTCTTCGCCGCGCCCCGGGATCCTGGGACCGCNGGCGCGCGCTGTT 

Clone Rv396 

:::::::::::: : Rv396SP6 . seq: :::::::::::: 

CTCAAGCTTTGTCCGACAAGCGTTCCCGGGCGGTCAGCAAGCGAACGTCGGTTGGCCCACTGCGGGTCGATATTGCCG 
CCAGGGA 

::::::::::::: Rv396T7 . seq: :::::::::::: 
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CGTCAGC^CGGCGACGTCGCGNTACGCCGAGCAGTT^ 
GAGAGGACTTCTT GATTGGACTG 



Clone Rv39 

:::::::::::: : Rv39SP6. seq: :::::::::::: 

CT GCATCCGGCTCGTATGTT GT GTGGAATTGT GAGCGGATAACAATTT CACACAGGAAACAGCTATGACCAT GATTAC 

GCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTCGCGCAGCGGCGGGTTGACCCGGTTCAC 

TGGCCAATCTGGCATCGTCGATCANCATGTGGTGGGGGGTGACCTCGGCGGTGATCGAAATACCCTGGTCCTTATCCC 

ATTTCAGGATTTCGACGGTGCCCGCGGCCGACGCGTGACAGATGTGCACCCGGGCGCCGGCGTCACGGGCCAGCAAGG 

CGTCGCGGGCGACGATCGATTCCTCGGCGGCCCGCGGCCATCCCGCCAGGCCCAGCCGCGCCGCCATGGGTCCCTCGT 

GCGCGACGGCGCCGACCGTCAGCCGGGGCTCCTCGGCGTGCTGGGCGATCAGCACGCCCAAACCGGTG 

:::::::::::: :Rv39T7 .seq: :::::::::::: 

CCGACGCGCACTACGTGCTGGTGTCCACCCGCGACCCGCACCGGCACGAGCTACGCAGCTACCGCATCGTCGATGGCG 

CTGTCACCGAGGAACCTGTCAATGTCGTCGAGCAGTACTGAACCGTTCCGAGAAAGGCCAGC^^ 

CCATTCCGACCATCCTGCGGCCCCACACCGGCGGCCAGAAGAGTGTCTCGGCCAGCGGCGATACCTTGGGTGCCGTCA 

TCAGCGACCTGGAGGCCAGCTATTCGGGCATTTCCGAGCGCCTGATGGACCCGTCTTCCCCAGGTAAGTTGCACCGCT 

TCGTGAACATCTACGTCAACGACGAAGACGTGCGGTTCTCCGGCGGCTTGGCCACCGCGATCGCTGACGGTGACTCGG 

TCACCATCCTCCCCGCCGTGGCCGGTGGGTGAGCGGACACATGACACGATACGACTCACTGTTGCATGCCTTG 



Clone Rv3 

•••••• • Rv3SP6 seq: 

TGCTTCCGGCT CGT AT GTTGT GT GGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCT ATGACCAT GATTACG 
CCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTGCC^^ 

GGGCGCCAACGCGGTGTCCGCGCCGTCGAGCTGAACGTTGCTGCCCGCCTGGAGAACCTGGCGCTGCTGCGCACCCTG 
GTCGGCGCCATCGGCACCTTCGAGGACCTGGATTTCGACGCCGTGGCCGACCTGAGGTTGGCGGTGGACGANGTGTGC 
ACCCGGTTGATTCGCTCGGCCTTGCCGGATGCCACCCTGCGCCTGGTGGTCGATCCGCGAAAAGACGAAGTTGTGGTG 
GAGGCTTCTGCTGCCTGCGACACCCACGACGTGGTGGCACGGGCAGCTTTAGCTGGCATTCCT 

::::::::::::: Rv3T7 • seq: :::::::::::: 

GGAAACACCGNCGCCGTCGTGGCCACO^CACCGCGACCAGCACCGTGACCCGGACCGGGGTGCCGCGCGAACCGGTC 
TTGGCCAATTGCCGCGGCACCAAGCCGTCGCGCGCCATGGCGAACAGCACGCGGCM 

ACCACCGTGGTAAGCCCGGCCAGCGCGCCGACGGAGATGATGCCGCTGGCCCAGTACACCCCGTTGGCCTGGAACGCG 
GTGGCCAGATTTGCCGGCCCGCGGCCCGGTACGGTCCGCAGTTGGGTGTATGGAACCATGCCCGACAGCACCACCGAT 
ACCGCGACGTAGAGAAGGGTCACGACCCCCAGCGACGCGAGAATCCCTCGAGGGACGTCTCGTTGAGGACGCTTGGTC 
TCCTCGGCCATGGTGGCCACGATGTCAAACCCGATAAACGCGAAGAACACGATCGATGCCCGGCCAGCACGCCGTA 



Clone Rv40 

::::::::::::: Rv40SP6. seq: :::::::::::: 

CCT GCTTCCGGCTCGTAT GTTGT GTGGAATTGT GAGCGGATAACAATTT CACACAGGAAACAGCTAT GACCAT GATTA 
CGCC^^GCTATTTAGGTGACACTATAGAATACTCAAGCTTGTCCTCGGGCG 

CGGCCTCCTGTGCAATCGCCTTGGCGGTCGCCGGGTTGTCACCGGTGATCATCACGGTGCGGATGCTCATTCGGCGCA 
TTTCGTCGAAGCGTTCCCGTATGCCCACCTTGACGATGTCCTTCAGATGGACGACGCCGATGGCCCGCGCGCTGCTGT 
TATCGGTCCATTCCGCAACGACTAGGGGTGTCCCCCCGCCGGAGCTGATGCCGTCGACAATGGCACCCACCTCCTC^ 
TGGGGTGGC(^CCGTGATCGCAAAACCACTTCATCACCGCAGCCGCGGCACCTTGCGGATCCGAACGGATGCGCTC 

::::::::::::: Rv40T7 . seq: :::::::::::: 

TTCGTTCGATGGCGCCGCCCCGGCTACGGTTTGACCTGTGGGTGTCGAATTGGGGTCAAATTCCGAGGTCGGCGCGCT 
AAGAGTGGTCATCCTGCACCGCCCGGGGGCCGAACTGCGCCGGCTCACACCGCGCAACACCGACCAGCTGCTGTTC^ 
CGGCCTGCCCTGGGTATCCCGCGCGCATGACGAGCACGACGAATTCGCCGAGCTGCTGGCTTCCCGCGGTGCGGAAGT 
GCTGTTGCTGTCGGACCTGTTGACTGAGGCACTAC^T(^CAGCGGGGCCGCCCGCATGCAGGGGATCGCCGCTGCCGT 
CGACGCACCGCGGCTGGGACTGCCGCTGGCGCAAGAACTTTCGGCCTACCTGCGTATCTCGACCCAAGCANGTTGGCG 
CATGTGCTGACGCCGGCATGACTTCAACGAACTCCCNTCCGACACGCCGAACGAAGTGTCGTTGGTGTTGCGTATGC 



Clone Rv412 

:::::::::::: : Rv412SP6. seq: :::::::::::: 

GCGGCGAGTGTGGTGGGTGCCGAACACGAATCCAACGACGCACTGGCGGAGAGATACCACTTGCTGTACTGGAAGCAC 
GTGCTGATGATCTCCCGTGGAATGTGCCTCGCCGCCGTCTATCGAAAACAGTGAGCATGCTGCG 
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: Rv412T / . seq: :::::::::::: 
CAACCGCGCTCGGCGCGTCTGGGCCTTCCGCCGGCTCCGCCGACAATTCTATCTCTGGATCAGCGGGGCTCTCCGGGC 

CGGCCTCCGCGAACTCAACAGGCCGCGCCTTCCGGCCGAAACATTCCCTAGC^ 
ATCTGGCGGCAACACCGCAAAGCGTCCGACGGGCCCAACCTCCGCAATTCAGGTATCCGGG 



Clone Rv413 

:::::::::::: : Rv413SP6 . seq: :::::::::::: 

GAAGGTCGGCGAAGGTGTGGCTGGNTGCCGATCACGAATCCAATGATGCAGTGGTCGGAAGATATTAGCCACTTGCTG 
TTCTGGAGACAGGTGCTGATGATCTCCCGTGGAATGTCCCTCGACTCCGTCTATCGAAATCTGTGAACA 

::::::::::::: Rv413T7 . seq: :::::::::::: 

TCCTGCGCTCTGGGCCATTCTCGGGTCTGCCGACAATTCTATCTCTGGATCTGTGGGGCTCTCTTGGCCGGCCTCNGC 

GATCTCTTCANGGCGCGCCTTCCGGCCGAAACATTCCCTATCCATATATGATCGCACCTCTATAC7VCCG 

AACACCGCAAAGTGTCTGTCG 



Clone Rv414 

:::::::::::: : Rv414SP6. seq: :::::::::::: 

AGCTTTACGCTGGCGTATCAGCGTTGGGGCCGCTGCCATTTCGGTCGCCCAACGCGTTGCCAGCTCCCTGCGCTGTCA 
GGGCTTGCGCGCCAAACTGGCCACCGCAACAAACTTGGCTGAGCTTGATC 

::::::::::::: Rv414T7 . seq: :::::::::::: 

CTCTATCT GGCGT CACATTCGCAAT CTTTAGATTGCAGATAT CGATAAAAT CACCC GCGCGACAAGAC CGCCATGTCA 
TCCTTTCGATGTTATTTCGCCGGCCTGGGGAAAGCGCAACGACGTTGCCTACACGTTCCGCCGT 



Clone Rv415 

:::::::::::: : Rv415SP6 . seq: :::::::::::: 

AGCTTTNCCTTGCATCTGCACCCCGATCCACGTCAGCCACGTCGGCGTTCTCCACCAAGAAGTTGCGGGCATTCTCCT 

TGCCCTGGCCGAGCTGCTCGCCCTCGTAGGTGAACCAGGCACCCGACTTGCGGATGAGGCCCTGATCCACACCCATGT 

CGATCAGCGAGCCCTCCCTGCTGATTCCCTTGCCGTAGAGGATGTCGAACTCGGCCTGCTTGAAGGGGGGCGAACAGT 

TGTGCACGACAACCCCTTCGGCGACGAGGGTGTGCAGTTCCTCGACCTCGAGGTCGAACGTTCGTGCCCGCCGCGTTG 

GCAGCACTTCTCGGATCACGGAATAGCGGANTTCTTCCGCCAGCATGTCGTG 

CGAGCGCCTGCACGCG 

::::::::::::: Rv415T7 . seq: :::::::::::: 

ACTGTCNAGGGAATGCTTCGCAGCATCTACCTGCAGTCGCTTGTGCATAAGCGGACGGCCCNACCTGTTCGTGTTCCG 
GGACACCAGACGCGGGAGCACCGGCAGTACGGCGAAAGGTTTGAGCGGAAGGAGTTGCGCAAATCG 
ACCCGTCCGCAAGACGCGGTCAACGACCTGTTTCAGGCGATCAGGGTCACCGACTCACCTGCACTG^ 
CTGCTGATCTGCCAGAAGATGGACATGAATGTCCACGGCAAGCCTGATGGCCTGCCGCTCTTCCGGGAATGTTTGGC 



Clone Rv416 

:::::::::::: : Rv416SP6, seq: :::::::::::: 

TGAATTATGATCCCGACACAACTGCATCANTTTAGCCGCGTCGNGATGCTATCCGCCGACGGTTTGGANCNGGTCCGT 
GTCGTTCGTGTTGATCTCACCCGAAGTTGTGTCCGCCGCCGCCGGGGATCTAGCGAACGTGGGATCGACAATCAGCGC 

CGCCAACAAGGCGGCAGCGGCTGCGACCACGCAGGTGCT 
GCTGTTTGGTATGTACGGCCTGNAATATCCGGCGATCAGT 

:::::::::::: : Rv416T7 . seq: :::::::::::: 
AACGGGGACCNCJVAGAAACCATT«AN^ 

ATATTGCGTGCTCGAGGGTCCGCTGTACCCTCACCGAACGTGAGTCCCACACCGCGGAGGCGGGCGACTCTGGCGTCG 
TTAGCAGCCGAGCTC7^AGGTGTCCCGCACCACTGTCTCGAATGCTTTTAACCGACCGGATCAGCTCTCCGCCGATCTA 
CGTGAACGAGTGCTTGCCACGGCCAAGCGACTGGGCTATGCCGGACCGGATCCGGTGGCGCGATCGTTGCGGACCCGC 

AAAGCCGGTGCGGT 
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Clone Rv417 

:::::::::::: : Rv417SP6. seq: :::::::::::: 

AGCTTTGGAGCCNCNCCGANCCNCCGGTACGCCCCGCCACCGCCGTACCCGGCACCCGACCCCTTTGAGCCGTTCGCC 
GTGGCCGCGGTGGANCTGGCCGACGAGGGACTGATCGTGCTGGGCAAAGTGGTCGATGGCACGCTGGCCGCCGATCTG 
AAGGTCGGCAT GGAGAT GGAGCTGACGACCATGCCGCT GTT CGCCGACNACGACGGTGTGCAGCGCATC GTCTACGCG 
TGGCGGATCCCATCGCGCGCCGGCGACNATGC^AGCGCANCGATGCTGAGGAGCGGCGCCGATGAGGATGAGCGCGC 
CGGAACCCGTTTACNTCCTGGGTGCCGGTATGCACCCGTGGGGGAAATGGGGTAATGACTTC 

:::::::::::: : Rv417T7 . seq: :::::::::::: 

TTCTCNCATCGTTCGTACTNNGATGGGACGCTGCTGCCCGAGGCGATCCTGGCC/SkACCGGCTCTCGCCGGCGCTGACC 
TTCGGCGGGGCGAACCTGAACTTCTTTCCGATGGGCGCTTGGGCCAAACGTACCGGGGCTATCTTCATTCGGCGTCAG 
ACGAAAGATATTCCCGTCTACCGCTTCGTATTACGTGCTTACGCCGCGCAGCTGGTGCAAAACCATGTCAACCTCACC 
TGGTCGATCGAAGGGGGTCGGACCAGAACGGGCAAGCTACGGCCACCGGTGTTCGGGATCCTGCGTTACATCACCGAT 
GCGGTCGACGAAATCGACGGTCCCGAAGTGTATTTGGTGCCGACCTCGATCGTGTACGAACAGCTGC^CGAAGTGGAA 
GCCATGACCACCGAAGCCTATGGCGCCGTGAA 



Clone Rv418 

:::::::::::: : Rv418SP6. seq: :::::::::::: 

TTCTTCCGGGTACCGCTGATCGGCGGCACCATCACGCACCCGGTGCAGGGCGAGGCGGCCGCCGGTGTGGTGTTGCTA 
CGGCCGGCCAGCCCGGGTACCGGTGTGATCGCCGGTGGTGCGGCCCGCGCGGTGCTGGAATGTGCGGGGGTGCACGAC 
ATCTTGGCCAAGTCGCTGGGCAGTGACAACGCGATGAATGTG 

CGTCCGGAGGAGGTGGCGGCGCGCCGCGGTTTGCCAATAGAAGACGTCCCCCCGGCCGGGATGCTG 
:::::::::::: : Rv418T7 . seq: :::::::::::: 

GTCGAAAGTGACCATCTCTACCTTGAGTGCCATACCGCCCGACCCTATGCCTCGGATAGCTCGGCGGAAAGAAACGCT 
TGCAGTGCCGCCGAATAGGCGGCTACGTCGTGAGCGCCCATCAACTCTCGCGCGGAGTGCATCGCCAGCTGGGCGGCG 
CCGACGTCGACCGTGGGGATTCCGGTGCGCGCCGCGGCCAACGGCCCGATCGTCGACCCGCACGGCAGATCGGCGCGA 
TGTTCGTAACGCTGCATAGGCACTCCCGCGCGCTGGCAGGCCAGTTGCGAAACGCCCCCGCCGGGTGCCTTCCGTCGG 
TTGGCTTTACCGCAAATTTGGGGTTGCCCCT 



Clone Rv419 

:::::::::::: : Rv419SP6 . seq: :::::::::::: 

AAAGCCACGGAAACGATTGCCTACTGCCG7^TCGGGGAACGGTCCTCGCACACCTGGTTCGTGTTGCGGGAATTACTC 

GGACACCAAAACGTCAAGAACTACGACGGC^GTTGGACAGAATACGGCTCCCTGGTGGGCGCCCCG^ 

AACTGATATGTGCTCTGGACCCAAGCAAGGACTGACATTGCCGGCCAGCGTCTACCTGGAAAAA 

::::::::::::: Rv419T7 . seq: :::::::::::: 

TTTCGCCACCGCNAGGTCGTGCGCGTTCCAGAAAAGCGTGGTTTCGCCGGGCGCGAGGATTCGACGGTCCAACTGACC 
AGCCGGTCCCGCC^CCCGTTAGGCAGGATCGCGGTGTCTATATGTTCGCCCTCGGCATAAACGCCATTGCTGCGGTGA 
AAATCGGACATCTCGCCGATTGCCACGTCTACATGATCCGCTTTGTCCCGCGCCGGGTCGTTGACAAACGCGATGTCN 
GCCTCCTGGGAAGCGGTGGC 



Clone Rv41 

:::::::::::: : Rv41SP6. seq: :::::::::::: 

TCGCCAAGTGGATTCGTGCTCACCNACGAGATCCGTGGTCGGATCCGCNGCTGCGGCGGGCTGCGACCCTGCATCTCG 
GCGGCACCCGTGACCAAATGGCGCGCGCCGAAGCAGACGTCTCGGCGGGACGCCACGCCGACTGGCCGATGGTGCTGG 
CCGCGTGTCCGCNCGTCNCCGACCCCGGCCGCATCNACCAAACCGGCCGCCGTCCGTTCTGGACCTATCCCACGTGCC 
NTCGGGGTCCACGCTCGACGCGACCGANAACGTAACCAGCGTCCTCGANCGGTTCGCCCCCGGCTTCCGTGACATCGT 
GGTGGCGGCCGCGCCGT 

:::::::::::: :Rv41T7.seq: :::::::::::: 

GTACCGTCACCATGATCGCCCCCATCGGCATCGGTGAGCTGATAGATCCCAGCCGGTTTCGCCAACCCCGGAGCGATC 
TTGGCGCGCTGCTNGTNGTCNCTGANACNTAGCC7VCCAACAGAGCCCGGTGTGCGACAAGANGACTGATCGGATCTCT 
CCGGACACNTCGAGGGGGTCNTC^GGAGNCCGGGCGCC^CCCCGAGGTAAGCCTCCGCCCAGCCTCACACCGCGACCG 
GGTATCNCAAGTCGCGCAATAANCCCACCACCTCCTCGGACCCCACGTTGTATGCGGCTGGGT 
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Clone Rv42 

:::::::::::: : Rv42SP6 . seq: :::::::::::: 

AT ACT CAAGCTTAGACCTCACT GAT GT GGCGGGAC GCGGGAGATAACCGCGGTT CGAGC CGTTCAACAGT GGTGGTT C 

CCACACCAGTTGTTTGCCTTTGCGAAGTAAAGCGATTCGATTTGCTCGAAAAGAGGGCTGGCTGCTCGTGAGGGACAT 

CCATGGCCGATACCTCAGCGATCTCAACGGTCAAGCGACTGCATGTTTGGCGCAAGGTATCGCTAAGCAT^ 

GACGGATTTGACAGCAAGAGCTTTCCAAAGATTGCTGTC^CATT^TGATTCGC^TCTCTAC^CCTCTTCGCCGGTGC 

TGTCAAGAGCCATTCGAATCAGTTATCTCGCTCGTGCTTGGAAN^ 

GCCAAAGCGGT 

::::::::::::: Rv42T7 . seq :::::::::::: : 

AGCTTCCCGAGAAACAGTG(^TTCCCTAAGCAGCCCGTTGTCACGCCGATGAGTGAAGAGTGCACGCAATCGCCGGAA 

TCCGGCAAAGCCCTGCACAAGCGAAATCAACCCGGAGGCTGACAAGGCAACGTCGGTGATCCGTA^ 

CAAACGGCAGAAGGCGGCCTCGTCCGGTCCATCTACGCCGAGCACACTGGTGATAGCGCGCATCGGCATCGGTGCGGC 

CACGGTGGAGACGACGTCCGCGGGCGTCTGGGTCAGTAACCCGCCGACCAGTTCTCGGGCAAGCTGGTCGACCATCGG 

GCGCCACGTCTCCAACGCGCCACGCGCCATACCTGGTGCCAGTTGCTTGCGCATCCGGGTGTGCGCCGGCGGATCGGA 

CGTCGCAGAAACGCAGCCACCCCGTGAGAAGTGACCCACGGCGCTGGACACGTGTCTGGTTAC 



Clone Rv43 

::::::::*:::: Rv4 3SP6«seq»« : • ■ : : • • • • 

CGGCCGGGATGTGCGCAATGGCAGGTTGTCGCCCGGCTTGATGTCGGCGTTAGCGCCGGATTCCACCACATCCCCTTG 
CGAAAGTCCGTTGGGTGCAATGATGTANCGCTTCTCCCCATCGAGATAGTGGAG 

CGGGTCGTACTCGATGTGCGCGACCTTGGCGTTGACACCATCTTTGTCATGGCGGCGAAAGTCGATCATCCGGTAAGC 
GCGCTTATGACCGCCGCCTTTGTGCCNGGTGGTAATCCGGCCATGCGCGTTGCGTCCACCGCGACCGTGCAGCGGGCG 
CACCAGCGACNTCTCCGGGGTTGACCGGGTGATCTCGGCGAAATCAGATACGCTGGCGCCGCGACGACCAGGCGTCGT 
GGGCTTGTACTTGCGAATTGCCATGGTCTAATCAGGTCTTTCTCTCACCTCTCGTCGCCGGGCTAGGGCGCATTGCCT 
GCTCCT 

::::::::::::: Rv43T7 .seq: :::::::::::: 

TAGCGGTGTAACCAACTCCCGGGTCACCACCCGCAAACCTCTTGCGGCAACAGCACCGTCGAC 

CCCGGAATCCTGTGGATGGGCATCGAGTGCATGGTCACGACGTCCCCGACGCGGCCGGTGGCAACGACAAGTGGCCCG 
GATGCACCACAAATGACGGCCGCACACCGGTGGGGACGGCCAGCACGAGAGCCGTGTCGCC 

CGTAGGCATTGGCCGTC^CAAC^GGCGACGCCCCGCGTACCACCGAGTCCACGGNGGTTGGGCGGTCTCCTCGGCC^ 
CCAGGCGTGAACCCGGCGGATCCGAATGCAGCAAGACCCGTGGGC 



Clone Rv44 

:::::::::::: : Rv44-2ndSP6. seq: :::::::::::: 
CCATTGGTCGGTGTGCGCATACCANTACNACGCGCCGGGCJVCCTGACG 

CATCGTCTGCCACCCGGTCAACGGACGCACCTTCTCCTGGCCGACCTAGTGCGCCCACCCGCCGCCGTTGCGTCCCAT 
CGAT CCGGTCAACATGAGCAGCGC CAACACCGAGCGGTACAT GACATCTGCTGTGGAACCAGT GACANATT CCGC CGC 
CCATGATGATCNTCGACCGTCCTCCGGATTCGGTC 

::::::::::::: Rv44-2ndT7 . seq: :::::::::::: 

GCCGGCCTGGTCAAAGGGGCGTCCGAAGGANCCGGGCTGGGTAACAAGTTCCTGGCTCATATCCGCGAATGCGACGCC 
ATTTGTCAGGTGGTGCGGGTGTTCGTCGACGACNACGTGACTCATGTCACCGGACGGGTCGATCCCCAGTCCGACATT 
GAGGTCGTCGAGACCGAGCTGATCCTGGC^GATCTGC^AACCCTGGAGCGGGCCACGGGCCGGCTGGAGAANGAAGCN 
CGCACCAACAAGGCGCGCAAGCCGGTCTACGACCCGGC 



Clone Rv45 

:::::::::::: : Rv45SP6. seq: :::::::::::: 

GATCCACTGACCACGATGACATATCGAAATGCTCGACGATTCCGATGGCGATC7\AGGC(^CGATGCCCTGGCCGT 

GCGGTATCTGGTGGATGGTGTACCCGCGGTAGGTTCCCGTGATCGTGTCGACCCAGTCCACGCGATGGGCGGCGAGGT 

CGTCGGCACGCATCACCCCGCCGTNTGCCGCCGAGTGCGCCTCGAGTTTGGCGGCCAGCTCTCCCCGGTAGAACTCTC 

ACCGTTGGTCGCCGCGATCTTCTCTANCGTCGCCGCGTGGTCAGGAAAGGTAAACAGCTCACCGGGTTTCGGCGCTCG 

TCCGCCGGGCATGAACGCATCTGCGAATCCGGGCTGGGATGCGAACAACGGACCTGTGCCG 

:::::::::::: :Rv45T7.seq: :::::::::::: 

TCTACTGCCGAATCGGGGAACGGTCCTCGCCCACCNGGTTCGTGTTGCCGGAATTACTCAGGACACCGAAACGTCGAG 
AACTACGAGCGGAGTTGGACANAATACCGCTCCCNGGTGGGCGCCCCCATCGANTTGGGAAGCNGAAATGTGCTCTGG 
ACCCCACCCAAGAATGACATTGCCGGCCGCCCTCC7\ACTGGAAATAGAAACNGTGATCACCCGCCGCGTTCTTGGAAG 
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GAATGGCATGCCCTGGGCCGGGCGTTCCTTCCGCTGCCGGACTCCTCCCACCAATTCACCGCCGAAGGCGTCCCGTCT 
GC 



Clone Rv46 

:::::::::::: : Rv46SP6. seq: :::::::::::: 

ATACTGAAGCTTCTGTCACCGAAATCCCGCATGGGATAACGGGT^ 

AGCCGGTCATCAGCTGGGCCGGCGACAACGGTATCTACTTCACCCGCTTTCGCCCGT 

::::::::::::: Rv4 6T7 . s eq :::::::::::: : 

CTGGCTCAAGCGCTCGGCGCGCAGGTGAACTCGGACCGGCTCGACGTCGCCGAACGCGAGGCGGTGCTGGCCCACGCC 
GACGCC GT CGT CGCACAT ATCGGCACCGTGCACAAGTCTACTVACAAC GCCGGCATCGCGTACAAC GGCAAC GTCGACA 
AGTCGGAGTTCAAGGACATCGAGCGCATCATCGACGTCGACTTCTGGGGCGTCCTCCACGGGCCC 



Clone Rv47 

:::::::::::: :Rv47SP6. seq: :::::::::::: 

CCGCCCTCCGCATTATGGGTCAAGAACCATCGGGTCGGACTTCTGGGCTTCCAACGCTCGCGCCGTCCCN 
:::::::::::: :Rv47T7 .seq: :::::::::::: 

CCGTGGCACTGTCAGACATATGCGCCGCTCCTCCTCATCGCTGCGCTCGGC^TCGTCGCCGGCGGTCATGGCGTC^CC 
CTACCCAAGCCGAACGCGAAACGAGAACGTGTTCCATTATTAGGGT GTGAGCACCAATACCAGATT GCT CACCAGGAA 
CTCACGCJ\GCACCGGGACGGATGTCGGCCACC31CG 
GGTGCCG 



Clone Rv48 

::::::::::::: Rv48SP6- seq: :::::::::::: 

TACTCJ^GCTTGTCCAAATATCGAAGCGTCGGGTCGCGAGGCTCGGTCGGCAGCTCCAGCAAAACCCGCTCCACCCCT 

AGATGCCGGTATCCCTCAAGGTCTTTATCCGCCGCTTCACCCCACTGGCACACGGTCACCGGCACGTCGCCCCCGGCC 

ATGGCGCGCAACCGCTGAAGCGGACCCGACAGCCGCTGCGGTGATGGACTGATCGCGATCCACCCGGCATTGAGCCGG 

GCTATCCGCGGGAAGTTCGCCGGTCCCCCGCCCACATACAGCGGAGGATAGGGCTTTGTC^CCGGCTTCGGCCAGCAG 

TAGATCGGATCGAAGTCCACATATGTCCC^\TGGAATTCCGCCTGCTCCTGCGTTCAGATCTCGATTATCGCGCGCAAC 

CGCTCATCGATCACACGTCCGCGCACCGCAGGGTCCACACCATGGTTGGCGACTTCTT 

CGCCGAAACGAAACCGTCCCTGCG 

• ••■••«■■«••• j^-y 4 8T7 seq::::::::::::: 
(^GG^TGCAAGCTTGGCGAACTCCTCATC 

GATGGCACCAGGAATGTGTCCGGGCCGCTGGCTTTGTTCCTGCGGCAGGTGCGCGGGGGCCAGGATCTTGCCGGAGAA 
CTCGTCGGGAGAGCGCACGTCGATGAGGTTCTTGACGTTGATGGCCGCCAGGACCTCGTCGCGGAATGCCCGAATCGT 
GTTATCCGGCGGGGANGCGGTGTAGGAAGTCACCGGCCGGCTGACCGGGTCGCTGGACAGCGGGCGTCCGTCGAGCTC 

C 



Clone Rv49 

:::::::::::: : Rv49SP6 . seq: :::::::::::: 

ATACTC^\AGCTTCAAAACAGGCCTGTTGTGGGCGCACCCGGCTCGCCGAGTTCTGCACGCACCGCCTCA^ 
CGCACCGCCGGCATCTCCCGGTCACGC^GGGCCGCGGCCCGCGCCGCAGCGACGGCGTGTTCGCGCAGTTCGCCGTCA 
ATGATGCTGACCTGATCGGCCACCCGGGCGGTCTCGGCGTCGTCCCGTTCACTAATCGCGGTGCTCAGCAGCGTCTCG 
ACAGCCACCACCCGAGTGGAGACCAGATGCNCCACCACGGACCGCAGCGATGCCAGTC^ 

:::::::::::: :Rv49T7.seq: :::::::::::: 
CAGGCATGCAAGCTTTGCAGTTGCTGAGTAATGTCGGCCAAC^ 

AGGGCGGCCT^CCCAATGGTGGCCGCGAGCGGCAGCTCGATCGCAGCGCGGAGGTTGCCGGCCGCCAGTTGATTCACG 

AACAGGGTGAGGT CATAGGCGGGCAGGATAGT GACGAAGGCAAGACCTAGATCTGCC GTCGGAAGAAGAATCGAGTAT 

CCGGTCGACACAACGGAAGCGAAAGTGTCCGCGATGTTGATGAGCGTCGCCGGTTGTGGCGGCGGTGGCGGCGGTAGC 

ACCGTCCGCAC^TACCGCGGGAACGCGGGCATCCGAATTTGGGGCTV^^ 

ATCT 
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Clone Rv4 

:::::::::::: :Rv4SP6. seq: :::::::::::: 

C CGGCTC GTAT GTTGT GT GGAATT GTGACC GGATAAG^TTTGAGACAGGAAA^ 

CTATTTAGGTGACACTATAGAATACTCAAGCTTGGCCGCAGGGCCGAGTCGATTGGTCGCGGTCGCCTCGACAGTTAG 
CTTATGCAATGCTAACTTCGGGGCAAAGTTCAGGCGGATCGGCCGATGGCGGGCGTAGGTGAAGGAGACAGCGGAGGC 
GTGGAGCGTGATGACATTGGCATGGTGGCCGCTTCCCCCGTCGCGTCTCGGGTAAATGGCAAGGTAGACGCTGACGTC 
GTCGGTCGATTTGCCACCTGCTGCCGTGCCCTGGGCATCGCGGTTTACCAGCGTAAACGTCCGCCGGACCTGGCTGCC 
GCCCGGTCTGGTTTCGCCGCGCTGACCCGCGTCGCCCATGACAGTGCGACCCTGNACCGGGCTGGCC 

:::::::::::: :Rv4T7.seq: :::::::::::: 

GTGTGCTGTCAATTCAGAGCTGAGCCTGATGCACTCAACTTACTGAGCATGCTAACGCTGGTCGTGCGGGTCTTGTTC 

CCGCGTGTCGGGAGGGC^CACGCTCGGGGCGTAGCTGGGAGAGGCCCCGGTCAAGCCCGGAGAGCAGTGCTCAGTCCG 

CCAGCTTGACCGACTTTCGATGAGAACGCGCTTCTCGCCGTATTGAACTGGCGTGCTGACGGTCGCTGAGCAGCGCTC 

GCCGAGTGCGGCCGCTGATTCTTTCATCGAGCC^GGAGGCGCATTCGTGTTCGGCCGCCTGCGGGTCGGCCCCATCGT 

CGACGCGATCCGT(^CCCACTCCTCGATCAGGTCTGCCTCATCGAACGGGCCAACGGTGCTGTC^ 

TGGGCACGCGAGCCGGGTGCTGTGGTACACCCACCGTTGCATGAACAA 



Clone Rv50 

::::::::::::: Rv5 0 S P 6 • s eq ::::::::::::: 

ATACTCAAGCTTCACCAGGCGCCGGCGGGCCGCGGCGCCAAGCCAGGCAGCCGCGCTCGGCGCGTCGGGGCCTTCCGC 
CGGCTCGGCCGACAGTTCGATCTCTGGATCGGCGGGGCTCTCCGGGCCGGCCTCGGCGACCTCAGCGGGCCGCGCCTT 
CCGGCCGAACCATTCCCTAGCCATAGATAACCGCACCTCAATGCACGGTTTGGCGGCAACCCGG 

::::::::::::: Rv50T7 . seq: :::::::::::: 

AGCTTCCGTCACGACCCGCCCTCGCCGGTGCCGGCGCCATCGGTCATCGGATCTCATGACGACGTCACGTAGGCCCGC 
TAGCCGCGAGCGGGCGCGGTCAACTGGCGAGGCGGCGGCGACGTGACTGAGCTGGCCGAGCTGGACCGGTTCACCGCG 
GAACTACCGTTCTCGCTCGACGACTTTCAGCAGCGGGCTTGCAGCGCGCTGGAACGCGGCCACGGTGTTGCTGGTGTG 
CGCGCCGACCGGCGCTGGCAAGACGGTGGTCG 



Clone Rv51 

:::::::::::: ; Rv51SP6. seq: :::::::::::: 

ATACTCAAGCTTGCCGGGACCGCGGAACAGAACCGGCGGTTCCTACCGCGGTGTGCGGCCGGCGCGATATCGGCCTCC 
CGACTAACCGAACCCGATGTGGGCTCC 

:::::::::::: :Rv51T7,seq: :::::::::::: 

ACGTTGGCTCTGCCGGAACGTATTTCCAGCGGCACGCATTCGGCGTGGGTGCCGGGCGCGGAGTTGCGTCGCTGGGAT 
CACGCAGCAGTCGCCGGCGGCTGCCGTCGGGCTATGAATTGCACCGAGCCGGAAAATCCNCAC 



Clone Rv52 

■ j^v5 2 S P 6 • s eq ::::::::::::: 

ATACTCAAGCTTGTCGTATTCCGTGGC^^ 

CCGGCGGTCATGGCGTCACCCTACCCAAGCCGAACGCGAAACGAGAACGTGTTC 

ACC^GATTGCT(^CCAGGAACTC^CGCAGCACCGGGACGGATGT(^GCCACC^CCCCCATCTGGGGTGGTAGCGGGGA 
::::::::::::: Rv52T7 ■ seq: :::::::::::: 

CGTTGGTAGCCCGATATGC^TAGTGTATCTTACTGAACATGATTTCCATTATGGAGCCCGGGGTGCCGGCAGCGCGAA 
CGGTGCGCCGTCAGACGCGGGCGGCACTGACCAGGGTGTTGCGGGCGAACATCGGCCCGGCTTCGGATTCCGGTCCGG 
GTACCGGGCGACCCACCGCTTCGAGGTA 



Clone Rv53 

:::::::::::: : Rv53SP6. seq: :::::::::::: 

ATACTCAAGCTTGGCCAACTCCTC^TCGGACTTGAAGGTGCCGTCCTCGTTGGCGGCCCTGCTCCACGGCACGTTGAT 
GGC^CCAGGAATGTGTCCGGGCCGCTGGCTTTGTTCCTGCGGCAGGTGCGCGGGGGCCATGATCTTGCCGGAAAACTC 
GTCGGGAGAGCGCACGTCGATGAGGTTCTTGACGTTGATGGCCGCCAGGACCTCGTCGCGGAATGCCCGAATCGTGTT 
ATCCGGCGGGGAGGCGGTGTATGAGGTCACCGGCCGGCTGACCGGGTCGCTGGAC^GCGGGCGTCCGTCCAGCTCCCA 
CTTCTTGCGGGCGCCGTCCAACNACTTGACTTCTCCTGG 

:::::::::::: :Rv53T7.seq: :::::::::::: 
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ATATCTTAAGCGTCGGGTCCCGAGGCTCGGTCGGCAGCTCCAGCAAAACCCGCTCCACCCCTAGATGCCGGTATCCCT 
CAAGGTCTTTAGCCGCCGCTTCACCCCACTGGCACACGGTCACCGGCACGTCGCCCCCGGCCATGGCGCGCAACCGCT 
GAAGCGGACCCGACAGCCGCTGCGGTGATGGACTGATCGCGATCCACCCGGCATTGAGCCGGGCTATCCGCGGGAAGT 
TCGCCGGTCCCCCGCCCACATACAGCGGAGGATAGGGCTTTGTC^CCGGCTTCGGCC^VGCAGTAGATCGGATCGAAGT 
CCACATATGTCCCATGGAATTCCGCCTGCTCCTGCGTCCAGATCTCGATTATCGCGCGCAACCGCTCATCGATCACAC 
GTCCGCGCACCGCAGGGTCCACACCATGGTTGGCGACTTCTTCGCGCA 



Clone Rv54 

::::::::::::: Rv54SP6. seq: :::::::::::: 

ATACTCAAGCTTGTCGCGGTAAACCCGCAGCAGGGCGGTGGGTGCGGTGTCAAAAACAACCACACTTCTTTGCGGTTC 

GGTGATCTCGACACCGGCCGCGAGCCGACCACCATGCGCGCGTAAATCGGCGATCAGCGCGTCGGCTATCGCCTGGGT 

GCCGCCCACCGGAATCGGCCAGCCGACCGAATGGGCC^GCGTTGCCAGCATCAGTCCGGCGCCGGCCGACACCAGTGA 

CGGCAACGGTGAAATCGCGTGGGCGGCAACGCCGGTGAACAACGCGCGGGCATCCTCGCCCGCCAGCGACCGCCAGGC 

AGGGGTGCCCTGGGCCAGCATCCGCAGCCCGAGACGCAGGACCGAGCCCAGTGCAGTAGGCAAAGACCGCTTGTCG 

GACATGAACTCCACGACCGT 

::::::::::::: Rv54T7.seq: :::::::::::: 

AGCTTATTGAACCGCGGGTCGCAGGCAAAGTGGACCTCATAACGACTCGGGTCCAGCGACCGCGCC7\ACACGAACGGC 
CGGACGACGTGGGCGAGGGTCGCGGCCTCCCCTAGAAACAGGATCCGT^ 

TTGGGCGCCGTGCTCGTCCCAGCGTCCGGTCCCGGGTCGCCGGCGACGCTTGTTTCCTCCATACTCGCCCCCTAATCT 
CGAGGC^GCCCGTACCCG<^GGCAACCTCCC^A^ 

CGACCGCTAGTTGCGGATC^GAAATCCGTTGGGCGCGGAAGTCCAGCCGAATTTGTTCTCCCGCTCCGCATCATGCTT 
GTAATCGTTTGGAAATTCATCCTCATATGCCTCGATCGCTTCATAGGGTCCAGGCCAAACCGGGCA 



Clone Rv55 

:::::::::::: : Rv55SP6 . seq: :::::::::::: 

CTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCC 
AAGCTATTTAGGTGACACTATAGAATACTCAAGCTTGGCC^^ 

CCAAACCGGGGCAGACAGCTCCCAATTGACGTGAGCCCGCTCACTTGCTGGGTAAGCGTCG 
::::::::::::: Rv55T7 .seq :::::::::::: : 

TAGCGCCCCCTCCCGGGCGGAGCTCCACGGCGTGGATCAAGGTACCGGCCGGGATGTTGCGCAATGGCAGGTTGTTGC 
CCGGCTTGATGTCGGCGTTAGCGCCGGATTCCACCACATCCCCTTGCGAAAGTCCGTTGGGTGCAATGATGTAGCGCT 
TCTCCCCATCGAGATAGTGGAGCAACGCAATCCGTGCGGTACGGTTCGGGTCGTACTCGATGTGCGCGACCTTGGCGT 
TGACACCATCTTTGTCATTGCGGCGAAAGTCGATCATCCGGTAAGCGCGCTTATGACCGCCGCCTTTGTGCCGGGTGG 
TAATCCGGCCATGCGCGTTGCGTCCACCGCGACCGTGCAGCGGGCGCACCAGCGACTTCTCCGGGGTTGACCGGGTGA 
TCTCGGCGAAATCAGATACGCTGGCGCCGCGACGACCAAGCGTCGTGGGCTTGTTCTTGCGAATTGCATGTCTAATCA 

GGTCTTTCTC 



Clone Rv56 

::::::::::::: Rv56SP6 . seq: :::::::::::: 

TGAAACTATATAATACTCAAGCTTGCCAAAGAAGACCT 

GCTTGGCGTCGACCCGCGTAAGGCAAACCAGATGGTTCGCGGC^ 

CCGCGTCGCGGTATTCGCGGTTGGTGAAAAGGCCGATGCTGCCGTTGCCGCGGGGGCGGATGTTGTCGGGAGTGACGA 
TCTGATCGAAAGGATTCAGGGCGGCTGGCTGGAATTCGATGCCGCGATCG 

TCGCATCGCTCGGGTGCTGGGTCCGCGCGGCCTGATGCCCAACCCGAAAACCGGCACCGTCACCGCCGACGTCGCCAA 
GGCCGTCGCGGACATC^GGGCGGCAAGATCAACTTCCGGGTTGACAAGCAGGCCAACCTG^ 

:::::::::::: :Rv56T7.seq: :::::::::::: 

GCTGAGCTCCACGGCGTGGATCAAGGTACCGGCCGGGATGTTGCGCAATGGCAGGTTGTTGCCCGGCTTGATGTCGGC 
GTTAGCGCCGGATTCCACC^CATCCCCTTGCGAAAGTCCGTTGGGTGC^TGATGTAGCGCTTCTCCCCATCGAGATA 
GTGGAGCAACGCAATCCGTGCGGTACGGTTCGGGTCGTACTCGATGTGCGCGACCTTGGCGTTGACACCATCTTTGTC 
ATTGCGGCGAAAGTCGATCATCCGGTAAGCGCGCTTATGACCGCCGCCTTTGTGCCGGGTGGTAATCCGGCCATGCGC 
GTTGCGTCC^CCGCGACCGTGCAGCGGGCGCACCAGCGACTTCTCCGGGGTTGACCGGGTGATCTCGGCGAAATCAGA 
TACGCTGGCGCCGCGACGACCAGGCGTCGTGGGCTTGTACTTGCGAATTGCCATGTCTAATCAGGTCTTTCTCT 
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Clone Rv57 

:::::::::::: : Rv57SP6. seq: :::::::::::: 
ATACTCAAGCTTGTTGGTGACCTCGCCGGCGAAGAGTTCTCGCACGM 

GGTATGCGGGAAGGCGCTGACGTTCGCCGCGATTAGCTGTTTGATGGACGCGGCGGTGATGTCCTGATCACGGAACTG 
GCTGTAATAGCCCAGGGTCGCCACGCTTCCATCCGGGCCCGGACCCGGC 

::::::::::::: Rv57T7 . seq: :::::::::::: 
GATGATCGCCGGTGCC71CCCCGATCCGTC 

CGCACCGACCAGGCCGAACCCGCCGGCCCGCACATGCCCGTTC^ 

GGCGCGCAACAGCGCCGT(^TTTCCCGCGCCCGCGCC^CCGCCATCCGGTACGGATCACCACCACCTCCGCCGGCCTC 
GCTGAGGTCC 



Clone Rv58 

:::::::::::: : Rv58SP6 . seq: :::::::::::: 

ATACTC^GCTTGCCGCAATCGAAACC^VACCTGTTTGTGCCGC^GAAATTACGCCGTGGCCCGGCGCCGATCAAG^ 
ACGCCCCGGCGCGCGGCGGTGTCGTCGTATGGCATGACGGGCACCAATGTGCACGCCATTGTCGAGCAGGCACCGGTG 
CCAGCCCCCGAATCCGGTGCACCAGGCGACACCCCGGCCACACCCGGTATCGACGGCGCGCTGCTGTTCGCGCTGTCG 
GCCAGCTCGCAGGACGCGCTGCGGCAAACCGCCGCGCGGCTGGCCGATTGGGTCT 

:::::::::::: :Rv58T7.seq: :::::::::::: 

TTGGCGGGTTGGCCACANCANCCCGCCGGTGACGGCGACGATGCTGGGCTGGTTGCGGCCCTGCGCCACCGCGGCTTG 
CATGCTGGTTGGCTGTCTTGGGACGATCCCGAAATAGTCCACGCGGATCTGGTGATTTTGCGGGCTACCCGCGATTAC 
CCCGCGCGGCTCGACGAGTTTTTGGCCTGGACTACCCGCGTGGCCAATCTGCTGAACTCGCGGCCGGTGGTGGCCTGG 
AATGTCCANCGCCGTTCACCTACGTGACCTTGATGGGATCCGGGGGNT 



Clone Rv59 

:::::::::::: : Rv59SP6 . seq: :::::::::::: 

NCGTGGACACCGGTGTCGANCGCCACCAGCCGCATGTCTGCANGTCNATTCCGTCCTCGGCAAC^ 
GCAGCGCCTGGGCGTGATCGGCAACCGGGGATGACCGCTCGCCGATCCGCTCGACAATCCCGGCGGCACGTGACATGC 
CGGCGGACGGCTCGACGAGCTGGAACTTC^GCGACGACGATCCGGAATTGATCACCTVGCACGGTGCTACTC^TGGAC^ 
CCTGCGCCTGAATCCCGTGATGGCCACGGTGTTGACTATTCGTCGACAGTGCACCCGAGATAGTCTTCACGGCTGCGT 

::::::::::::: Rv59T7 . seq: :::::::::::: 

CATGTATTGCCGTGCTCACGGCGCCACGCTCGATGGTTTCTCGAAGTCTCCGGGCTGGTGTACAGCTTCTCGTTGATC 
TCGTTCGCCACGCCGTCCTCTTCCCGCCGACGACCCGATCTCGATCTCCANAATGATCTTGGCGGCCGCCGCCGCCTT 
GAGCAGCTCCTGGGCGATGGCCAGGTTCTCATCGATGGGCACTGCCGACCGTCCCTVCATGTGCGACGGA^ 
TCACCTTGCTCACGCGTGCGCNAGATCNCANAAGGGCCGGACATACTGTa^CTTGTCCTTGGGCAGTGGTCCGTGTC 
AGCCCACGTGACGGGTACTT GGCGC GATAACGT GGTG 



Clone Rv5 

:::::::::::: :Rv5SP6. seq: :::::::::::: 

GCC^CCACGACCCGGCCGTAACTCTGCTCACGGAAATGCGGCCAGGCCGCGCGTAGCACGTGGTATCCGCCATAAAGG 
TGCACCTTAAGCACGGCGTCCCJ\ATTCTCGAACGACATCTTGTGGAAGGTGCCGTCGCGCAAGATCCCGGCGTTGCTC 
ACCACACCGTGCACGGCGCCGAATTCGTCAAGCGCGGTCTTGATGATGTTCGCTGCGCCGTCCTCGGTGGCGACGCTG 
TCCTTAGTTGGCGACCGCCCGGCCCCCCTTGTCGCGAATCTCGGCGACGACCTCATCGGCCATCGCCGAACGGCGCCC 
GTGCCCGTCGCGGGCGCCACCGAGGTCGTTGACCACGA 

:::::::::::: :Rv5T7.seq: :::::::::::: 

CAGGCATGCAACCTTTGTCCACACGGCGTCTACTCCGTGCAAGGTCCGACCGCTTCCACGTCCCGCCGTGACG 
CCATCTCCCTCAGCAACGCGTGAAGTGGTCCGATCCCGCGGCTTCAGG 



Clone Rv60 

GTT^<^CGCAACCAGCGGACAAC(^ 

TCGAGC^TGGCCCGCGACGCTACACGATCGCCGTCGTCGATGACACGACCGAGCCGTACGCCGGCCGTAAGCCGCGCC 
AGGATTCGGCGAAAAACGTCTACGTGGCGGGTGTACTGGGTGTCGAATGATTCGTGGGGTGCGTATGCGTCCTGCAAT 
CGTCGACATAGATCCGTCGCCGCATCGCGTCGACAACTCCGGGTGAGTGGAATACACTTGCCGATCACGCGACGTGCG 
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CGGATCGAT GCCGACCGAAATACGACCACAT GGCTCTTGTTGCN CAGTGT TGGCGGCATCAAATACCCT CAGTGCC GT 
CCGAC 

:::::::::::: :Rv60T7.seq: :::::::::::: 

TTNCCGCCTTNACGCCTACTCCNAGACGATGCTCGACGCGTGTGAGCACACGGCGCTGCTGTAGACGGCACGGCGCAG 
CTGGATCGCGCTTGGTGCACCCAAGCCTCTACGCGCGTCGCTGCGTCGTCATCGGGTACCGAACATATTCCGGTCGTT 
GCGCAGAGTGTGCATGTGCGGCTCTTGTGAACGAACATAGCAAAGCGTATATGTCTGTGGCGGCTCTGCAGATATCGC 
GATAATACGTATATACATAAGGTGGCGCGCGATCTATCGGTATATCCGTTATGGCGGACGTGCGTGAGCGTGAGTCGC 
GGCGCATCGCGCACTTCGCGATCGCGTGACTGGTCCTCGCGACTGCGCGCATGCGTAGC 



Clone Rv61 

:::::::::::: : Rv61SP6. seq: :::::::::::: 

GGTGATGACGCACTTGCTTCGAATGAGTCATTGACTACTCCCGTGGTTGTCCTGCGATGGTGGAGTGCCGCGCAGCCT 
TGCCCGANGTCGCGATCGCGTCGCGGGCTTCGGGGAGCAGACTGACCTGCAGATGGAAGTCGTGCCACATGCCCGCGA 
ACGGCGAGCTCGATGCTTGTTTTCGAAGNGCGCANGCGGTTTCGATCTTGTCCGCGTCAACGCAGATCGGATCTCGCC 
GCGGTCTGCATGACGATGGGCGCAGGCCCGCTCATGTCCCGTAGACGGGGAGATACGGGCAGCCGCGGATCGAGACCT 
ACGTAGCGCGGCGCCCATCGTGCCATCGACGAAGAATGACGGATCGCGCAGCGCCGTCGCGTCGCTTCGATGTCACGC 
GAGATCGCCACGGCAGATCAGCGATGCGCGGGC 

:::::::::::: :Rv61T7.seq: :::::::::::: 

CGGTACGCCGGGAACAAACGCCTTGTGACGAGCGCGTCCGAGCGGTCATCGGC^ 

TCCAGGTCTACGCCGACGTCGCGGTCCACATTGGTGAGCTTGGCGAATGCCTCGGCAACCTCGTCGAAATGCGCCTCC 
GCGT CCGCAT CGAAGGT CGCCATGTCAAAGATCAACTCGACGTAGTAGCTAGTTACCGCAT CAGGT CAGT GTTTGCTG 
GCCTCGGAGTCCGGCCGAACAATGGCCATTTCCCGCGACTCTAGAATCCAGTCATCGTCTCGGTGACGACGCCTTGCC 
GATCACATAGCTCGACCGGATCGGAGAGAATCTGGTTCTCGT 



Clone Rv62 

::::::::::::: Rv62SP6 . seq: :::::::::::: 
ATACTCAAGCTTAAGCGCAGGAGTACCGGCGGTGCCTGGGCATCCC^^ 
AACGAAGGGTCGTCCACCAACCTCCAAACCGAACGGTTGCCAGCCCCGGC 

!*!•!••!!!•< • Rv62T7 • seq: :::::::::::• 
GCAAGTCCGCTCAATGTGGTTGTGATC7VCANGACTACGTCGCCT 

GCAGCATGAAGGTCGGCGCCCGCACGATGTGGGCGAAGCAACAGGTAATAACTGGTCGGCATGGG 

GGCCGTTGCGGATCGGGTGCACGCCCGGAGTGCCGGTCGAACTCAACACCGCCTTCACCGATCTTTTCGTCGAAAATG 

GCGGTCGTGTCGGGGTATACGTCCGCGATCCCACGAGGCGGAATCCGCTGAGCCGCACTGA 



Clone Rv63 

••••••«•••••• Rv63SP6 seq : i : z : : 2 2 2 2 22: 

ATACTCAAGCTTCGCGCCCTCAAGCGGCTG^ 

GTGCTCGACNCCGTCCCGGTGATCCCGCCGGAGCTGCGCCCGATGGTGCAGCTCGACGGCGGCCGGTTCGCCNCGTCC 
GACTTGAACGACCTGTACCGCAGGGTGATCAACCGCNACnWCNNGNTGAAAAGGCTGATCGATCTGGGTG 
ATCATCGTCAACAACNAGAANCGGATGCTGCNGGAATCCGT^ 
GTCACCGGGCCGGGCAACCGTCCGCTCAAGTCGCTTTCCGATCTGCTCA 

::::::::::::: Rv63T7 . seq: :::::::::::: 

TGCGCATGGCAGTTGTTGCCGGCTTGAGTCGCGTTAGCGCGGATTCCACCA(^TCCCTTGCGAAGTCGTGGGTGCAAT 
GATGTAGCGCTTCTCCCATCGAGATAGTGGAGCAACGCAATCCGTGCGTACGTTGGGTCGTACTCGAGTGCGCANCTT 
GGCGTTGACACCATCTTTGTCATTGCGGCGAAGTCGATCATCCGGTAAGCGCGCTTATCGACGCCGCCTCTGTGCCGG 
GTGGTAATCCGGCCATGCGCTTGCGTCCACCGCGACGTGCAGCGGGCGCACACCGACTTCTCCGGGTGACGGGTGATC 
TCGGCGAATCAGAACCTGGCGCGCGACACAGCGTCGTGGCTGTACTTGC 



Clone Rv64 

222*22:2:2222 Rv64 SP 6 • seq 2 2 2 2 2 2 2 22 2 z z 

TGGGTGATCAGATACTGGCTAGTTGGTCGGGTGGGGTGATCGAAGATCGCGGTGGCCGGCAGCGTTACTGCGGTGACG 
CTGTTAAGCGGTTACGTACTCCACGGCACTCAANGAATTANATCCCGAATCGGCAAACCCTGGCCAGCGTCGAGTCCG 
CAGCGCCGTCGCGCCCCCCACCGCTGCGGCATGCTCACATACCACCTCGATCGCTGCGGGAGTTGCTCGTCGGCCGAC 
CGACCGGCC^GCCGGGCGGC^WVCCGGAGGACCC^GATT^ 
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::•:::*:::::: Rv64T7 • seq ••••••••♦♦••J 

TCGTAGCGGTTGCGACCANTCCGCGGACAGCTCCGCCACGCGACGGGTCG 

CGAGGATCTCTGGCCGTCGACGTGACCGCGCACGGCCGCGGTGATGGCCAGTCCCGACCGCCGTTCCACTTGGCGTAC 
GCGCTGGATGTGTTGTGCCGCAACGGAATCCCACCTCAATTATGACCTCGTTGTGGGCGAGCGCGGTATCGTACGCCC 
GACCAGGAATCGTCGATGCTATCTCACGTC^CCGAAGGCCTCTCCC^^ 
AC^TGTCTCGGCGGATCCGCCTGC^GAACGAACGCCANGTGCGCT^ 

GGAGAT CGGCACACGCGCAGCGCAT C GAT CATAATCTCT CGATGCGGTCTCCACCACCGAACAG 



Clone Rv65 

:::::::::::: : Rv65SP6 . seq: :::::::::::: 

ATACTCAAGCTTCGCTGAGGTGGTGGGGCACGATCACGTCACCGCACCGCTGTCGGTGGCGCTGGATGCCGGCCGGAT 
CAACCACGCGTACCTGTTCTCTGGGCCGCGTGGCTGCGGAAAGACGTCGTCAGCGCGTATCCTGGCNCGGTCGTTGAA 
CTGTGCGOVGGGCCCTACCGCCAACCCGTGCGGGGTCTGCGAATCCTGCGTTTCGTTGGCGCCC^ACGCCCCCGGCAG 
CATCGACGTGGTAGAGCTGGATGCCGCCAGCCACGGCGGCGTGGACGACACCCGCGAGCTGCGGGACCGCGCGTTCTA 
TGCGCCGGTCCACTCACGGTACCGGGTATTTATCGTCGACGAGGCGCACATGGT 

::::::::::::: Rv65T7 .seq :::::::::::: : 

GCACTCACGCTGGTACAAGACCTTC^CAAAATCTGAAATCCTGACCCGATACTTGAACCTGGTCTCGTTCGG 

CTCGTTCGGCGTGCAGGACGCGGCGCAAACGTACTTCGGCATCAACGCGTCCGACCTGAATTGGCAGCAAGCGGCGCT 

GCTGGCCGGCATGGTGCAATCGACCAGCACGCTCAACCCGTACACCAACCCCGACGGCGCGCTGGCCCGGCGG^ 

GGTCCTCGACACC^TGATCGAGAACCTTCCCGGGGAGGCGGAGGCGTTGCGTGCCGCCAAGGCCGATCCGCTGGGGGT 

ACTGCCGCAGCCCAATGAGTTGCCGCGCGGCTGCATCGCGGCCGGCGACCG 

Clone Rv66 

::::::::::::: Rv66SP6. seq: :::::::::::: 

ATACTCAAGCTTGTATAAAAAGATCGGTGAGCGCATCGATTCGCTCCGCCGGGTTTGCCGCTGCGGCGGCGGAGCTGC 
CGTGACCGTCTATTTGGGTGATCAGATACTGGGCTAGTTCGGTCGGGGTGGGGTGATCGAAGATCGCGGTGGCCGGCA 
GCGTTACTGCGGTGACGGCTGTTAAGCGGTTACGTACCTCC^CGGCACTCAAGGAATTAAATCCCGAATCGGCAAACG 
CCTGGCC^GCGTCGAATCCGGCAGCGCCGTCGCGCCCC^GCACCGCTGCGGCATGCTC^CATACCACCTCCATCGCTG 
CGGCGAATTGCTCGTCGGCCGACCGACCGGCCAGCCGGGCGGCAAACCCGGAAGA 

::::::::::::: Rv66T7 . seq: :::::::::::: 

CCTCATCATATGCCGATAGAGCTCTACATATTCAGGAGATCACCATGGCTCGTGCGGTCGGGATCGACTCGGGACCAC 
CAACTCCGTCGTCTCGGTTCTGGAANGTGGCGACCNGGTCGTCGTCGCCAACTCCGGAGGGCTCCAGGACCACCCGTC 
AATTGTCGCGTTCGCCCGCAACGGTGAGGTGCTGGTCNGCCAGCCCGCC7^GAACA.GGCAGTGACCAACGTCGATCGC 
ACCGTGCGCTCGGTCAAGCGACCATGGGCAGCGACTGGTCCATAGAGAT^ 

CGCCGCATTCTGATGAACTGAACGCGACCCGAGGCTACTCGGTGANGACATNACGACGCGTTATCACACCCCGCCTNC 

TTCAATGACCCCACGTCNGGCACCAAGGACCCGGCAATCGCGGCTCACTTGNGCGATN 

CTGGCTACGGGCTCAACAAGGCANAAGACACAATCCGCTCTCGATTGGTG 



Clone Rv67 

• •••••••••••• j^^^ 7 S P 6 • s eq •::::::• : : : : : 

ATACTCAAGCTTATCGAGGCGGCGCATACCG 

GCCGGCGAGCTGCTGGAAAAGGAGACCCTGCACCGACCCGAGCTGGAAAGCATCTTCGCTGACGTCGAAAAGCGGCCG 
CGGCTCACCATGTTCGACAACTTCGGTGGCCGGATCCCGTCGGA 

ATCGAACGCGGCGAACCTTGGCCCCAGCCGGTCCCCGAGCCGGCGTTCi^AGGCGGCGATTGCGCATGCTACCCAAGCC 

GCTGAGGCCGCCCGGTCCGACCCGGCC^\AACCGGGCACGGCGC(WVC^^ 

CCGCAGTACGGTCCCCCCAGCCTGACTACCGTGCCCCGGCGGGCT 

::::::::::::: Rv67T7 .seq::::::::::::: 

TGGCCGGGCTGGTAGCCCGCGTATGGCAAGGTTCCGCTCAATGTGGTTGTGATGCAGCAGGACTACGTTCGCCTCAAT 
CAGCTCAAACGTCACCCCCGTGGCGTGCTGCGCAGCATGAAGGTCGGCGCCC^ 

AAGAACCTGGTCGGCATGGGTCGAGCCCTCATTGGGCCGTTGCGGATCGGGTTGCAGCGCGCCGGAGTGCCGGTCGAA 
CTCAAC^CCGCCTTCACCGATCTTTTCGTCGAAAATGGCGTCGTGTCCGGGGTATACGTCCGCGATTCCCACGAGGCG 
GAATCCGCTGAGCCGCAGCTGATCCGGGCTCGCCGCGGCGTGATCCTGGCCTGTGGTGGTTTCGAGCATAACGAGCAG 

ATGCGAAT 



WO 99/54487 



PCT/IB99/00740 



115 



Clone Rv68 

:::::::::::: : Rv68SP6 . seq : :::::::::::: 
GTCCAGTCAAGCATCGGTCCTCTCCGACTACGCCAAGANTGGCGACGTGT 

TATGCGTCGACGCTCACAAACNGCGGTGANCGCGTTCTGGTCGTGCACCATCGAGCCGTGCCAGCCCGGCCGCGTGCC 
GTCAGCCGCATCCACTGGATGCCTTCTCGGNGTTTCA^ 

GGTTAGCGAGAAACCGCCGACTTCACCGATTGCCTCGGTGATGCCGTCGAACAGATCGGGCCTATTGTCGACAGCCAG 
TGTGATNCGTATTTGCCGCCGTGCTCCTCGTCGC^CGATGCGAAC^CAGATCCGTGGNGGACGATAGCGGCTGAC^ 
NGTGGGGGCAACACAATCACATGCCACATTTCTTCATTTCACGCCCACAACCC^ 

:::::::::::: :Rv68T7.seq: :::::::::::: 

CACGCGGTCTGGCCCGATCCGAAGATCCCTTTGCCGGCGTGGCGGCTCTGCTCGGCGGTGTTGTACACTTCTCGAACA 
CCTCGGCACCGAC^CCACCACCGTNGCTTGAAC^CCGCCAACATCGGCAGCAGATCTTGATGGTCCTGGTGAATCCC^ 
CGGTGACTTTGGAGTGGAAGGCGCCATACTGATCGCCGCGCCAGCACATGAGCTAGCGGCAGGAAAACCAGCAGCCGC 
TCACCTTGCGCAGCAGCGTCNGGTGATATGCCTGGCGCCCTTAATCTCGTGAACCAGTTGGATTGGGTCAACTGGCAG 
CCTTGGGTCTCCGGTGGTGCCGANGTGTANATAAGCTCCCGGGTCCGTCAACGTANTGCGCAGGCGGCGGTTACTCGG 
CGGGTCAACGAGCCCCGCTCGTGAGCNATCAGCCTTTGGACCGAACGGGATTCATACTCCGCAGGCGGCCCTCCGAAA 
TCGGCACATGTCCTTTGATCGTTCGCAACAN 



Clone Rv69 

:::::::::::: : Rv69T7D3 . seq: :::::::::::: 

GGCC^TGTC^CATCGGTGGTACAGGTAAACCGCGCCGTGTGCGCGGTCTCGGAGATCAGAACGTGGTCGCAGTTGAAC 
CGCGGGCTTTCAGCC^GTCGCGATAATCGGCGGAAGTCGGCGCCTGCCGCCCC^ACTAGCGCGACTCGCCACCTAGCA 
CACCGATGGCGAAGGCCATGTNTCCGGCCACGCCGCCGCGGTGCM 

NCTTGTGCAGGTGTTCGGGCAGTAGCTGCTCGGAAAATCGGCTGGAAACCGCATCAAATGGTCGGTCCAATCGAACCG 
GTTACCCGATCGTCACAAAAATCTCCGTCCT 



Clone Rv6 

:::::::::::: :Rv6SP6.seq: :::::::::::: 

GGGTCTACAACCACCGGGTCTGACTTCTGGGCTTCCACCGCTCGCGCCGTCGCGACAAACAGCGCGGTCGAACCGACA 
CTCGTTGTGATGTCCCAGCTATCACCTCCGGTAGGCACCCAATCGACCCTACCCGGCTATCTCACCCCCGATCTCCAG 
GCTCCGCCGATCCATGCGCATCCCGGTCCGGATCCC 

:::::::::::: :Rv6T7.seq: :::::::::::: 
CA.GG(^TGCAAGCTTGTCGTATTCCGTGG(^CT 

TCGCCGGCGGTCATGGCGTCACCCTACCCAAGCCGAACGCGAAACGAGAACGTGTTCCATTATTAGGGTGTGAGCACC 
AATACCAGATTGCTCACCAGGAACTCACGCAGCACCGGGACGGATGTCAGCCACCACGC 
GGAAATACGGCTAACGCGGCTCCGGTGCCGGC^GCCCAGCGCAGACCCTCGGCG 
CCATAGTTGTTCTTTGCCGGATGGCCGTGTTTGCTGACATATCGGGCGCGGCGCCGGCGCCGCC 



Clone Rv70 

:::::::::::: : Rv70SP6D2 . seq: :::::::::::: 

NCTACGCTGCTGAATGTTGTGCGCCGGAGGANCTCAAGACCC^CGCGGTTGTACGCGGACNTGCGAC^TGTTCAACCG 
CCGGA 

:::::::::::: :Rv70T7D3.seq: :::::::::::: 

CTAACCAAC^GCC^TGGTGGTTGGCGCCGTCGAGAGGTCGGCGGTCGCCAC^ACGGGAAGATCGCCTTGAGCGTCGC 
TCGACCGCCGCCTCGAGTTGGGTt^TAACGAAGTACTGATGCCGATOVTGTCGACGTGTCCGTCGCATCAGCGTGCAG 
CGGCGACCCCTCGACGAGCCTCGGTGCCGCCGCGGCCAGGGCACCAGCTGTTTTAGCGCATTGTGCTCCGCCGGTAAT 
AAAGGANGTCGGTCGCCTCCGCTGCTGTGGTTGCGGAATAACATCTTCCCTTCCTGCAACAGGATGAGAATGGTTTTA 
ATTGCTC 



Clone Rv71 

:::::::::::: : Rv71SP6. seq: :::::::::::: 

CTAAGCTTTCGGGTCCGCCGCCACTAGTACCGCGTTGCCGGCCCCGCCGACCTAGAATGTTCCGCCCATTGCCGTTTC 
CTCCCGCCGCCGGGTT 
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:::::::::::: :Rv71T7.seq: :::::::::::: 

TCTGGTGCCGGGTGTGCCGACGGGTCCGTCCGCCTCTGCTTCAGTGATTCTGTGATGCGACCGGCAACGTCCTCGTTG 
TTCGGTGTCTATGTGGTCCGTCTCTCCTTGTTCCGCATACGATT 



Clone Rv72 

:::::::::::: : Rv72SP6D2 - seq: :::::::::::: 

GCGATCGNTNACC7VCAAGGGCGCAACCGTTCGCGCGTCGACTGAACGTGCTGCCGCCTGGAGAACTGGCGCTGCTGCC 
ACCTGGTCGGCGCATCGGCACTTCGAGGACTGGATTTCGACGCGTGGCCCGACCTGANGTNGGCGGTGGACNNGTGTG 
CACCCGGTTGATTCCTCGGCCTTGCCGGGATGCCACCTGCGCCTGGTGGTCGAT 

::::::::::::: Rv72T7D3 . seq: :::::::::::: 

CGTGACCGGACGGGGTGCCGCGCGAACCGGTCTTGGCCAATTGCCGGGGACTGGGGCTGGAGTATA7VAGCGGGCCTGT 
TGCCGGAAGATAAAGTCAAAGCGGTGACCGAGCTGAATO\ACATGCGCCGCTGGCGATGGTCGGTGACGGTATTAACG 
ACCGCCTVGCGATGAAAGCTGCCGCCATCGGGATTGCAATGGGTAGCGGCACAGACTGGCGCTGGAAACCGCCGACGC^ 
CATTAACCATAACCACCT GCGCGGCT GGT GCAAATGATTGAACTGGCACGNCCACTCACGCCAATAT CCGCCAGAACA 
TCACTATTGCGCTGGG 



Clone Rv73 

:::::::::::: : Rv73SP6 . seq: :::::::::::: 

ATACTC^GCTTCTTACC(^AGCATGAACCCCGCCGTCCAATGCCGCCACCGTGGTGCTGTCGGCCGGCCGGGTGCG 
GGCACAATCGCCGAGTTCGGCGAAC7VGATCCTCGAAGGTCTTCACGGCCAGCGA 

GTCACGGTGGTTTGACGCCACACGTTCGCCACCGCCGCGCCGCGCATTAGGGCATCCTAATATAGGTTAGGCTACCCT 

ANTTATTCCTGTGGTCNAAGGAGGCAGCCGAACGTGACCTTCCCGATGTGGTTCGCAGTTCCGCCGGAAGTGCCGTCA 

GCATGGCTGTCCACCGGCATGGGCCCCGGTCCGCTGCTGGCCGCGGCCAGGGCGTGGCACGCGCTGGCCGCGCAATAC 

ACCGAAATTGCAACGGAACTCGCAAGCGTGCTCGCTGCGGTGCAGGCAACTCGTGGCAGGGGCCCAGCGCCGACGGTT 

CGTCNTCCCCATCAACCGTTCCGTATTGGCTAACCACCTGCACGGTGGCACCGC^^ 

GGTATAC 

:::::::::::: :Rv73T7.seq: :::::::::::: 

GGCCGAACTTAATCGGTTGTTGGCGGCTGCCGAGTTGGGTCACTCGGGGGGTGTGCACTGGCACATGGTGGGCCGGAT 

TCAACGC^(WVAGCCGGGTCGCTGGCTCGCTGGGCGCACACCGCTCACTCGGTGGACAGCTCGCGGTTGGTGACCGC 

GCTGGATCGGGCGGTTGTTGCGGCGCTGGCCGAACACCGTCGTGGCGAGCGGCTGCGGGTTTACGTCCAGGTCAGCCT 

CGACGGTGACGGATCCCGGGGCGGCGTCGACAGCACGACGCCCGGCGCCGTAGACCGGATTTGCGCGCAGGTGCAGGA 

GTCAGAGGGCCTCGAACTGGTCGGGTTGATGGGCATTCCGCCGCTGGATTGGGACCCGACGAAGCCTTTGACCGGCTG 

CAATCGGAGCACAACCGGGTGCGTGCGATGTTCCCGCACGCGATCGGTCTGTCGCGGGCATGTCCAACAACTTG 

CCCGT CAACATGGTCGAC 



Clone Rv74 

:::::::::::: :Rv74SP6.seq: :::::::::::: 

GCTTCCCCTGATACTCGACCAGCCCCACTCGGGCCAATACGTGAATGTCCTAGCATTTTTCACCCGTTCACGGGCTAG 
TCGAGTAGTAGACGATTGATTAGCCTGAACGTACCTCCGACGGCCAGCTGACGAACGGGTTTGACGGA 

::::::::::::: Rv7 4T7D3«seq: : : * : • • • : • : : • 

TCAGCTGT CTGTAGAAGGGCT GGCGATACT GTGCACT GTCT GAT AT CGCNNCGTNGTGGGACTATNCAGNCCATNANG 
AT GCGGTT CNGNNNNTGCAGAGNATCCTGGNACACATN CGGTT CACGTTAAT CANCATCGCGANTTNCTNCGTNTT C G 
ATTANTTCTGCTAACGNNTCTNNNAGTGCCTGCGGGTCGACTCTAGAG 



Clone Rv75 

::::::::::::: Rv75SP6D2 . seq: :::::::::::: 

NCTCTGCCGGGCNAGAGCGCAGAGTCGGACGGCTTCGTCGATCGTGAAGCGACCNTGCGATGANCAGATATCGNTNAC 
ACT GCT CANAAACTTCGGAT CAT CGNTGATACACAGGCCAACGGGTAGC GGTTGTCCAACCGCTT CGT CAACGANATG 
GGATCGTGACGANCCTACGCTCGCAGGATATGTCGCNGACCNGNTCTAGANAN 

:::::::::::: : Rv75T7D3 . seq: :::::::::::: 

CACTTCATGCTCGTGCGTTGGCNTCGATTTGCNCGAGNGGTTAGCTCCTCGAGTGNGTGACGTATCACTCCGGCNGAC 
TAN CCGTAT CNGCGTCCCGCACCGGTCAACTGGT CTAGCCACACCGGGGAGAATNCN C GACCGGNGCTAT CGACCNAT 
CACGGCTTGTCGNNAAGATAGNCAGCC 



WO 99/54487 



PCT/IB99/00740 



117 



Clone Rv76 

:::::::::::: : Rv76SP6. seq: :::::::::::: 

ATACTCAAGCTTGCCAACCGCCACCCTGCATCCGGGGGGCGAGCACTGCTCCGCCGACCAGTACGAACCAACCTGCGG 
TGCCCAGGCC^TTGACAATGTGCTGGTCGGCGCCCGCGAGTTCTAGCACAGCAACGCCGCGGCCACCACA^ 

:::::::::::: :Rv76T7.seq: :::::::::::: 

CGGTCGGTGTGCTTGGCGGCGTCGGTATCAACACCGCCCACGAAATGGGGC7VC7\AGAAGGATTCGCTGGAGCGGTGGC 
TGTCCAAGATCACCCTCGCCCAGACCTGCTACGGGCA^ 

CCACACCGGAAGACCCGGCGTCGGCGCGGTTCGGCAAAACTTTGTGGGATTTCCCGCCCCCCC 



Clone Rv77 

:::::::::::: : Rv77SP6 . seq: :::::::::::: 

AATACTCAAGCTTCGCGGAGGTGGTGGGGCAGGAGCACGTCACCGCGCCGCTGTCGGTGGCGCTGGATGCCGGCCGGA 
TCAACCACGCGTACCTGTTCTCTGGGCCGCGTGGCTGCGGAAAGACGTCGTCAGCGCGTATCCTGGCGCGGTCGTTGA 
ACTGTGCGCAGGGCCCTACCGCCAACCCGTGCGGGGTCTGCGAATCCTGCGTTTCGTTGGCGCCCAACGCCCCCGGCA 
G(^TCGACGTGGTAGAGCTGGATGCCGC(^GCCACGGCGGCGTGGAGCAACCCCGCGAGCTGCGGGACCGCCC 

:::::::::::: :Rv77T7.seq: :::::::::::: 

GATGGCACTCACGCTGGACAAGACCTTC^CAAAATCTGAAATCCTGACCCGATACTTGAACCTGGTCTCGTTCGGC^ 
TAACTCGTTCGGCGTGCAGGACGCGGCGCAAACGTACTTCGGCATCAACGCGTCCGACCTGAAATTGGCAGCAAA^ 
GCGCTGCTGGGCCGGGCATGGTGCAATCCGAACAAGCACGCTCAACCCGTAC^CC^CCCCGAAGGGCCGCTGGCCCG 
GCGGAACCTTGTCCTCCA 



Clone Rv78 

:::::::::::: : Rv78SP6. seq: :::::::::::: 

AACAGCTATGACC^TGATTACGCCAAGCTATTTAGGTGACACTATAGAATACTCAAGCTTCTGGGCGTCGTGGTG 

GGCCTGCCGGTG(^GGAACTGGATTTTACTGCCATCTCTCGCGACCCTGAGGTGGTCCAGGCTTACAACACCGACCCA 

CTCGTGCACCACGGACGGGTTCCGGCCGGGATTGGCCGCGCGCTGCTGCANGTGGGCGAGACCATGCCGCGGCGANCA 

CCGGCATTGACCGCGCCGCTGCTAGTGCTGCACGGCACCGATGACCGGCTGATCCCCATCGAAGGCAGCCGTCGCCTG 

GTCN7\ATGTNTNGGATCNGCCGACGTGCANCTGAANGANTATCCCCGGCTGTNCCACNAGGTGTTCAACGAACCGGAN 

CGCAACCAAGTG 

:::::::::::: :Rv78T7.seq: :::::::::::: 

CAAGGCATACGCCAAGACCCAAGGGATCGCAGTCACCTCCGTCAACGGCCTGGTCGCCGGCCACGGGTCCG 

GACGTGGCTGGCCATGCAAAGCGCCGCCGCCTTATCAGGAACGCCCCGGCTTGTCGGCTTTTCCTGCATCGACACATT 

TCCGGAGGTGTTGTGGTTGGCGCANCGCGCGAGACAGGCCTGGGATGGCGTGCGCATCGTCATCGGGAATGCGATGGC 

AACACTGAACTACGAGCGCATCCTGCGCCAGCATGACTGTTTCGACTACGTCGTCGTTGGCGACGGGGANGTAGCGTT 

CACCAAGCTGGCCTTGGCCCTGGCGAATGACCTGCGGTTGACGACTCCCGGGACTAACCCGCCGTANTGAGCAAGGAC 

AGATTCTGCGCACACCCTCCTCGCTGGTCGACCTTGACA 



Clone Rv79 

:::::::::::: : Rv79SP6. seq: :::::::::::: 

AACAGCTAT GACCAT GATTACGCCAAGCT ATTTAGGTGACACTATAGAATACTCAAGCTT GCCGGTGATCTGGGT GGC 
CAACTCGGCGGGCACCATCTCCATGACGACNGCAAACGCTCCGGCT 

TTCGGCGGCGTCTCCGCGGCCCTGC^CCCGGAAGCCGCCCAAGGTGTTGACNCTTTGCGGGGTGAAGCCGATGTGTGC 

CATC^CCGGGATNCCCGCCGCGGTCAGACANGCGATTTGCTCGGCC^ 

TGCGCCGCCGTCCTTGAAGAAACCGGTGGCGGNGGCAACCC 

:::::::::::: :Rv79T7.seq: :::::::::::: 

CGTTGAGATCCAGCTGCGCACTGTGCAGCGCCTCGGTGGTCTGCTCGGCCTGCCGGGATAACTCGTTGAGCTTGGCCA 
GCGCGTCGTCGGCCGGATCAGCC^GCAC^TTCGCGGCCAGGACGCCGGAGGAGACGGTGAAGCTCGCAAAGAAACCTA 
TGGCGGACCGCATGATTACACGCGCGATCAACCACCTCTGGTCGAGCCTCAAAATTTGCTTCCTTAAACGGGCCATCG 
ACGGATGACGTCGAGCTGGTTTAGGTCTCAAACAGGTTACGAAACGATCTCGGAATTGTCCAAAAGGGGAAGTTAAGA 
AAATGGATAGATTTCTACCATTTCGCTGTGGACGATCGTACT^ 

ACCTTACGCGACACCGGATCCGCGCTGGCGGCGGAACGGCACCANGCGCAACCGAAGGGCCAATCCGACATCGG 



WO 99/54487 



PCT/1B99/00740 



118 



Clone Rv7 

::::::::::::: Rv7SP6. seq: :::::::::::: 

ATACTC^GCTTATCTAGGCGCCAGCTTGATTGGTCTGGTTGCATTGGCCAGCTGCGCGAGCCTGGCTCTVCTTCAACT 
ACAACAACCGCAAAGAATTGCCGCCTTCGGATCCGAGTTCGGTTGGGT^ 

ATCAGACTATTCCTGAGTACTTGATCATCCACTCTGCACACGACCTGCGAACCCCGCGCGGCCTTGCCGACCTGGAGC 
AGCTGGCGCAACGTGTGAGCCANATCCGAGGCGTTGCC^TGGTT^ 

AACAGGCCCGGGCGACATACC^GCCGGCC^GTTGGC^CCGGCTGGGCGGCGCGTCGCGAATGATCGATGAGCGCA 

CCGGCGACCTGAATCGGCTGGGATCGGGTGCCAACC^ 

GGCCGTTGCGGGTGTCCGCAGCCTTGTCCAGCCCCTCGCTTACTCCA 

::::::::::::: Rv7T7 . seq: :::::::::::: 

CAGGCATGCAAGCTTTTTGAGCGTCGCGCGGGGCAGCTTCGCCGGCAATTCTACTAGCGAGAAGTCTGGCCCGATACG 

GATCTGACCGAAGTCGCTGCGGTGCAGCCCACCCTCATTGGCGATGGCGCCGACGATGGCGCCTGGACCGATCTTGTG 

CCGCTTGCCGACGGCGACGCGGTAGGTGGTCAAGTCCGGTCTACGCTTGGGCCTTTGCGGACGGTCCCGACGCTGGTC 

GCGGTTGCGCCGCGAAAGCGGCGGGTCGGGTGCC^TCAGGAATGCCTCACCGCCGCGGCACTGCACGGCCAGTGCCCG 

CGGCGATTCAGCCATCGGGACATCATGCTCGCTTCM 

CCCACGCATGGTG 



Clone Rv80 

:::::::::::: : Rv80SP6. seq: :::::::::::: 

AACAGCTATGACCAT GATTACGCCAAGCTATTTAGGT GACACTATAGAATACT CAAGCTTGTAGAAAAAGAT CGGTGA 
GCGCATCGATTCGCTCCGCCGGGTTTGCCGCTGCGGCGGCGGAGCTGCCGTGACCGTCTATTTGGGTGATCAGATACT 
GGGCTAGTTCGGTCGGGGTGGGGTGATCGAAGATCGCGGTGGCCGGCAGCGTTACTGCGGTGACAGCTGTTAAGCGGT 
TACGTATCTCC7VCGGCACTCAAGGAATTAAATCCCGAATCGGCAA 

CNCGCCCCAGCACCGCTGCGGC^TGCTCACATACCACCTCGATCGCTGCGGCGANTTGCTCGTCNGCCGACCGACCGG 
CC^CCGGGCGGC^\AACCCNGAAGACCCAAGAATTC^T(^C(^CCATCGCT^ 

:::::::::::: :Rv8 0T7. seq: :::::::::::: 

CCTTCTTGACACCCACCTCGCCATCGACCTTGAGCACTCCGTCGTAGTTGGTGAACATGTGACCGGCGATCGGGCGGG 
TGAACGCGTACTGGGTGTCGGTGTCGACGTTCATCTTCACCACGCCGTAGCGCAGCGCCTCCTCGATCTCCGACTTAA 
GCGAACCCGAGCCGCCGTGGAACACGAAATCNAACGGCTTGGCGTCNGCCGGCAGTCCGAGCTTGGCCGCCGCCACCT 
GTTGCCCTTGCGCAAGGATGTCNGGGCGAANCTTGACGTTGCCGGGCTTGTANACGCCATGCACGTTGCCGAACGTCN 
CGGCCAGCANGTATTTGCCGTGCTCACCGGCGCCCANCGCCTCGATGGTTTTCTCGAAGTCCTCCGGGCTGGTGTACA 
GCTTCTCGTTGATCTCGTTCGCCACGCCGTCCTCTTCGCCGCCGACG 



Clone Rv81 

:::::::::::: : Rv81SP6. seq: :::::::::::: 

AACTVGCTATGACCATGATTACGCCAAGCTATTTAGGTGAC^CTATAGAATACTCAAGCTTGGAAAGGAGATCCCCGGG 

AACCTGGTGG(^CCCCGCCATTGGGGTTGTTGGGATTGCCGATCAGCGTGAANGAAAGCTCGTCTGGAGACAGCGGG 

TCGGCCGAAGCCGC^GATTGGCCAT(^CTAGTGACGANATCGTGGCGCTCTGCGAGTANCCNAAGACAGTGACGTTG 

TTNCCGGCGGCAATTTGCTGCCGAATCGCACTTTCGAGAATGA^ 

TTCTTGATCACGACCACCGGGTNGAGCCCTTGGGGCGT 

ATGTNCAGCGCGTTCGCGANCTCNACATATCT 

:::::::::::: :Rv81T7. seq: :::::::::::: 

TCCTGGTGATCGANGGCCGCGGTTCCGGCCGAAAATCCGGTTCGGGTTCGGGTCGCGGTTCCAACTTGANCGCGGTCC 

GCAGCTGATTC^CCGTGGC^CGCCGGCC^CTGCGCATAAT^ 

CCCCAACCTGATCC^CGAC^CCGCCCCTCCCGC^^ 

CCGTGGCGATCGTGTGGGCGTTGCCTGACGAACANCCC^TCT^ 

TCAC^CCCCAC^CCCGTCGCGATCC^GCTCAGCC^ 

GCAACTCCGCCAACTCCTCCAA 



Clone Rv82 

:::::::::::: : Rv82SP6 . seq: :::::::::::: 
AACAGCTATGACCATGATTACGCCAAGCTATTT^^ 
CATTGAGGCTGTTCCCTGGGGGTCGTTACCTTCCACGAGCA 
ATGAACAGAAACTGAGGTTTTGTAAACGCCACCTTTATGGGCAG<^^ 

ACGTCGCAAT CGCGTACCAAACACATCAC GCATAT GATTAATTT GTT CAATTGTATAACCAACACGTT GCT CAACCCG 
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TCCTCGAATTTCC^TATCCGGGTGCGGTAGTCGCCCTGCTTTCTCGGCATCTCTGATAGCCTGAGAAGAAACCCCAAC 
TAAATCCGCTGCTTCACCTATTCTCCAGCGCCGGGTTATTTTCCTCGCTTCCGGGCTGTCATCATTAAACTGTGCAA 



Clone Rv83 

:::::::::::: : Rv83SP6. seq: :::::::::::: 
AACTVGCTATGACGATGATTACGCCAAGCTATTT^ 

GAACTCCACGGCGTGGATNAAGGTACCGGCCGGGATGTTGCGCAATGGCAGGTTGTTGCCCGGCTTGANGTCCGCGTT 
AGCGCCGGATTCCACC^CATCCCCTTGCGAAANTCCGTTGGGTNCNATGATGTNNCGCTTCTCCCCNTCNANATAATG 
GANCAACGCNATCCGTGCGGTACGGTTCGGGTCNTACTCCATGTNCGCGACCTTGGCGTTGANACCATCTTTGTCATT 
GCGGCGAAAGTCNATCATCCGGTNAGCNCGCNTATGANCGCCGCCTTTGTGCCGGGTGGTAATCCGGCCATGCGCNTT 
GCGTCCACCGCGAACGTGCAACGGGGGCNCCAACGANTTCTCCNGGGTTGAACCGGTNATCT 

:::::::::::: :Rv83T7.seq: :::::::::::: 

TGTGTGTGGTGGTAACCCATCTGAGCAGTGTGCCAAACCGGGGCAGCCAGCTCCCAATTGACGTGAGCCCGCTCACTT 
GCTGGGTAAGCGTCG 



Clone Rv84 

::::::::::::: Rv84SP6.seq: :::::::::::: 

AACAGCTAT GACCAT GATTACGCCAAGCTATTTAGGTGACACTATANAATACTCAAGCTT GCGGGTNATN GCCTTGGT 

CAACGGCACCGTGATCGGATOtfGGGTCTACCGCACACATO 

GGGGGTGACGCTGANCCCNGGTGAC^GTTCNGCTCNGGCTVCGGTGCCra^ 

ACCGGAATCATTCCCNGGCTGGCTGCACGANAGCGANOTTGTCN^ 

AACGTCCCGACNAACGGCACTCCTTTTCCNTTTGCTCTTC 

:::::::::::: :Rv84T7.seq: :::::::::::: 

GAAATCATTGATGGTTTGAGTCACGAGGCCGATCAAGCCTT^^ 

ACGAATCAGCCCGGG^CGAGGGATTCCGTCATTAT 

TATGGCGAAAAACGGTCGCCGTTGCACGACATTAAAT GT CACGGTATTGTAGATTAAAAAGATAC CCACCAACAANGC 
AATCAAACTGAGAGCGGTTAAATTGACCGTAAAAGCGTCCGTCATCTGTTTGACNGTGTCCCGTTGGGTATCCGACGT 
TTCCATACGCACACCGGCCGGCAGTCTTTGTTGGATGCGTNTTGCAATGGCCTCATCTTTGATGATCAAATCGATGTN 
GCT CAGTCTTCCGGGCATATGGAACAACTCTTGGGCCGTGGAAATATCAGC7VAT GATA 



Clone Rv85 

:::::::::::: : Rv85SP6. seq: :::::::::::: 
CTTTCGCCCAGGCCGGCGCGGATGTCCTCATCGCTTCACGAA 

GCGCTGCCGGCCGCCGCGCCCACACCGTTGCCGCCGATCTGGCCCATCCCGAGGTGACCGCGCAGCTGGCTGGTCAGG 
CCGTCGGAGCTTTCGGGAAGCTCGAC7VTCGTCGTCJ\ACAACGTT^ 

CGACCAANGACCTCGCGGACGCCTTCGCCTTCAACGTGGGCACCGCCCACGCGCTGACCGTCGCGGCGGTGCCGTT^ 
TGCTGGAACACTCCGGCGGCGGCAGCGTGATCAACATCAGCTCCACC^TGGGCCGGCTGGCGGCGCGGGGTTT 

:::::::::::: :Rv85T7 .seq: :::::::::::: 

TGTGGGCTCCGATCCGGCGCGO^TGGCATCGACGGCGACGCCGATCGATGACGGCCAGGCTTACGAGCTTGAGGGTGT 
GAAGTTGTGGACCACC7VACGGTGTGGTAGCGGACCTGCTAGTGGTTATGGCGCGGGTACCGCGCAGTGAAGGGCNCCG 
AGGGGGAATC^CGCCTTTGTCGTCGAGGCTGATTCGCCCGGGATCACCGTGGAGCGGCGC^CAAGTTa^TGGGACT 
GCGTGGCATCGAAAACGGCGTGACCCGGCTTCNTCGCGTC^GG 

GTCTGAAGATCGCGCTGACCACACTCAACGCCGGACGGCTGTCCCTACCGGCGATCCAACCGGAGT 



Clone Rv86 

:::::::::::: : Rv86SP6 . seq: :::::::::::: 

GAGCTGGCCGAGCTGGACCGGTTCACCGCGGAACTACCGTTCTCGCTCGACGACTTTCAGCAGCGGGCTTGCAGCGCG 

CTGGAACGCGGCCACGGTGTGCTGGTGTGCGCGCCGACCGGCGCTGGCAAGACAGTGGTCGGCGAGTTCGCCGTGCAC 

CTGGCGCTGGCGGCCGGCAGTAAATGTTTCTACACCACGCCGCTGAAAGCCCTGAGCAACCAAAAG 

ACAGCACGCTACGGCCGTGACCAGATCTGGCTGCTGACCGGTGACCTGTCNGTCAACGGCAACCGCCGGTGGTGGTGA 

TGACCACCGAAATGCTGCGCAACATGCTCTAC 
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::::::::::::: Rv8(5T7 • seq: ■•••••••••*' 

GATCTCTGGATCGGCGGGGCTCTCCGGGCCGGCCTCGGCGACCTCAGCGGGCCGCGCCTTCCGGCCGAACCATTCCCT 

AGCCATAGATGACCGC^CCTCGATGCACGGTTTGGCGGCAACGCGGCAAGGCGTCNGTCGGGCCCA 

CGGGTACCCGGGAGCGCGGGTCNGTANACCANCGCTGGACTGCGTCGCGCGGTGCGTCNACNTCAAAGTCCCCGGCGT 

CCCATATCGCGTATGACGCGGGCGCGCCCGGC^CC^GGGTGCCGATCCGGCCGTCTCGAACACCACCGGCCCGCCA^ 

CCGCCGCGGGTCCGGCAGCNAACCCGCCCGCGCCGATACCCGCTGCCCGCGTGCGTGATTGACCGCCGCGCGCACGCT 

GGCCANGGATCAAAGCCCGTG 



Clone Rv87 

:::::::::::: : Rv87SP6 . seq: :::::::::::: 

GGACGCGTAGCCCGCCAGGCCGGTCAGGGTGCCCTTCCAGTCCACGCCGCTGTGGTCGGCGAACCGCTTATCTTCAAT 

CGAGACGATCGCCAGCTTCATCGTGTTGGCGATCTTGTCCGAGGGCACCTCGAACCGGCGCTGCGAGTNCAGCCACGC 

GATCGTGTTGCCCTTCGCGTCGACCATCGTCGATACCGCAGGCACTTGCCCCTCGAGCAGCTGGGCCGAGCCGTTGGC 

AACGACCTCAGANGCACGATTGGACATCAGCCCTAGCCCGCCTGCGAACGGGAACGTCAGCGCAGTGGCGACGAC^ 

GGCCAACAGACAGCACCCTVGCCAGCTTCAGAACGGTGATCGCGGCCGGGAAGCGCTCGGGC^ 

GACCTCCTGTCACTCCACGTGCCGCTCGGTCCAATAGAATCTTTCCGCGGGCGGGTGAATCTCTGCNGGATCGGGGCN 
GGCGC 

::::::::::::: Rv87T7 . seq: :::::::::::: 

GCTCGTTGCCGGCGGCGATCTCGTCGAGCTCGTCTTCCATCGCCGCGGTGAAGTCGTAGTCGACGAGCCGACCGAAAT 
GCTGCTCGAGCAGACCGGTTACCGCGAACGCCACCCAT 

GATCCTGGATGGTCTTGATGATCGACGANTAGGTCGACGGGCGGCCGATGCCCAGCTCCTCGAGCGCTTTGACCAGCG 
ACGCCTCNGTGTNNCGGGCCGGCGGGTTGGTGGCATGGCCGTCTGGGGTCAACTCGACNATGTCCAACCGTTGACCCG 
GGGTCAGATGGGGCAGTCGCCGCTCGGCATCGTCAGCCTCGCCGC 

Clone Rv88 

:::::::::::: : Rv88SP6. seq: :::::::::::: 

GTCTTTCGATGGCTGCTTCTTCGGCGCTGACGCTGGCGATCTATCACCCCCAGCAGTTCGTCTACGCGGGAGCGATGT 

CGGGCCTGTTGGACCCCTCCCAGGCGATGGGTCCCACCCTGATCGGCCTGGCGATGGGTGACGCTGGCGGCTACAAGG 

CCTCCGACATGTGGGGCCCGAAGGAGGACCCGGCGTGGCAGCGCAACGACCCGCTGTTGAACGTCNGGAANCTGATCG 

CCAACNAC7VCCCNCGTCTGGGTGTACTGCGGCAACNGCAAGCCGTCGGATCTGGGTGGCAAC7UVCCTGCCGGCCAAGT 

TCCTCGAGGGCTTCGTGCGGACCATCAACATCAAGTTCCAAGACGCCTACAACGCCNGTGGCGGCCAC^^ 

TCGACTTCCCGG 

::::::::::::: Rv88T7 . seq: :::::::::::: 

GCC^GGTCGAGGTCCC^TGCGCGTGGGCCATTGATGCTGATCGCC^GGACGTC^W^ATTTGGTCCGGCGTCAGCTGG 
GCGAAAAACGTGGGCCCCAGGACTTGCCCGGAGCTGCCCGGGTTCCCGTCGCGCAGCTCGGCGGCCCCGGTCAGAAAN 
AAATTGCGCCAGGTCGCACACTCCGCGCCGTANGCCAGCTGCTCCAGGGTGTCGGCATAGAGCCCGCGGGCCGCAGCG 
TGCTCGCTGTCGGCGAACACCGCATGGTCGAGAAGCGTTGCCGCC(^ACGGAAATCACCTGCGTCNAANGCTTCGCGG 
GCCAACTCCAGCACTCGGTCGATG 



Clone Rv89 

:::::::::::: :Rv89SP6. seq: :::::::::::: 

NAAACGTTCCGGCTTNGGTGCCGGGCGCTTATTTGCGTCTCTGGGATCACNCTCAGTCGCCGGCGGCTGCCGTTGGGC 
TATNANTTGCACCGANCCGGAAAATCCGCACNANAACTGCNAGT^ 

ACTACCGGTGGACANCNACAAGCGCCGCCGAAC^^CGCACTGGCCCGAGGGATNGGCGTCTATCGGCCCCGCCCGTC^ 
AACTNGGAACAGACNGTGCGGTTCTACCGTGATCTGGTGGGAATGCTCNACCANACCTTCCCNANNGCTACGGAACNA 
CGGCGCGATATTCNGCCNTCCCANCTCGAGCCTGACNCTO 
GTNTTGCT CGGACTN 

:::::::::::: :Rv89T7.seq: :::::::::::: 

CGAACGACGAACNCCNCAAGCCATGGTGGTTGGCGCCGTCAAAAGGTCCGCGGTCGCCACTACTGGAAAATCGCCTTG 
AGCGTCNCTCGACCNCCGCCTCGAGTTGGGTCNTAACGAAATACCTGATGCCGATCANGTCNACGTCTCCGTCGCNNC 
AACGTGCAGCGGCGACCCACTCTACNANGTCTCGGTNCCGCCNCGGCC^^ 

NTCGGGCCNAGCANTCCCGGTGCNACCGNGGTGGGTCCGGCGATGGTNGGGTGTNCTCNNTACNGGAACGCCAGCGCN 
ATCANCATCGGCANACTCNCGTCGATGTGCCGCGGCGCAACC^ 
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Clone Rv8 

:::::::::::: : Rv8SP6D. seq: :::::::::::: 

TTAGGCGT GACGGCCACCGGGGCCACT C CGCACAATCTGTACC C GACCAAGAT CTACACCATCGAATAC GACGGC GT C 
GCCGACTTTCCGCGGTACCCGCTCAACTTTGTGTCGACCCTCAACGCCATTGCCGGC 

:::::::::::: : Rv8T7D4 . seq: :::::::::::: 
CGTCACCCCGATGCGCCCAGATCGGGGCTTCGCAG 

AAGGGCAATCAGCCGACCGTCGACGAACGACACCGGCGAGACCACTTAGGCAGTGACGGCCT 



Clone Rv90 

:::::::::::: : Rv90SP6 . seq: :::::::::::: 

CTTTTCNCGATGTCTCATGATNCCNANGGAGAACNNTGCNANCNCNGCCGCTGACNTNGCNCACCGCTNTGGCNGNGG 
TGACATTGGTGGTGGTTGCGGGCTGCNACGCCCGACTCGANGCCGANCCATNTNTTGCGGCCGACCGCNTNTCGTCTC 
NACCGCANNCCCNATCTCNGCCGCNCCCGGTGG7\NCTACNGCTNCTTCGCCATCTCTCGCCNATGGCTCCNGCGNNTC 
GCNCAACGTNTGGTTTGGTNANCTGCCTACCTGGTCNT 

::::::::::::: Rv90T7 . seq: :::::::::::: 

GCTGCGCC^VGTCGTTCGGTGCGGTCATGCCGTTGGACCNACCATCGGAGTTAGTTGCCGAACCGCGGACCACCGCAAG 
C^CCCGGTCCTGGTCGCGCACCGCGTCGGCCWICCGCTTG^^^ 

ATCCGCGTTGGCGTCNAANCTGTNGCATCGGTCGGTCGGTGACAGCGCCGACCACTTGGACAGCGCGATGGCGGTGAA 
CGGTNANTAGGTGACCTGCCNCCNCGCCCGCCAATGCCC^CCTCCGCTTCACNCATGCGAATGGTCTGACACGCCNAG 
TGAATTGCCACCAGCGACAACAAAAATCGGTATCTNCNGCGAC^ 

CCCACCGCTTGNANCTCCGGGTTCCNGTGCTCATGTACCNTCATGTCGGTCTGCGCNCGATATTGACGATCGTGTTTC 
CCACGANNANAGANCCTCATCACGCCGGTTCGAGTGCCG 



Clone Rv91 

:::::::::::: : Rv91SP6. seq: :::::::::::: 

CTGTGTGCGGNCGGCGCGATATCGGCCTTTTTACTAACCGAACCCGATGTGGGCTCCGATCCGGCGCGCATGGCATCT 
ACNGCGACGCCGATCGATGACGGCCAGGCTTACGAGCTTGAGGGTGTGAANTTGTGGACCNCCAACGGTGTGGTAGCG 
GACCTGCTANTGGTTATGGCGCGGGTACCGCGC^GTGAAN 

GATTCTCCCGGGATC^CCNTGGAGCGCNCCNCNANTTC^TGGGACTGCGTGGCATCC^^ACGGCGTGACCGGCTTCA 
TCCNTCNGGGTGCCCAAAGACAACTTGATCNGCNNGGAAGCGACGTCTGAANATCGCGCTGATCNCACTCAACGCCGG 
ACGCTGTCCTACCGGCGATCGCACCGGANTTGCCAANCCGCGCTNANNATNCGCGNGAATGNCCGTCCACNANTGCAT 
GG 

::::::::::::: Rv91T7 • seq: :::::::::::: 

TGGGGTGCCGGGCGCCGAGTTGCGTCCCTGGGATCACGCAGAGTCGCCGGCGGCTGCCGTTGGGCTATGAATTGCACC 
GAGCCGGAAAATCCGCANCAAAACTGCGAGTAGCGGCCTGCAGAAG 

ACGAAAAGCGCCGCCGAACNACGCACTGGCCCGAGGGATTGGCGTCAATCGGCCCCGCCCGTCGAACTTGGAAGANAC 
ANTGCGGTTCTACCGTGATCTGGTGGGAATGCTCCAACNNACCTTCNCCGAAAGCTACGGAAGCNACGGCGCGATNTT 
CGGCCTTCCCAGCTCGACCTGACGCTGGAAATCG 



Clone Rv92 

:::::::::::: :Rv92SP6. seq: :::::::::::: 

NGGCNGGGAAGTTAATGCCCTACTGGTTCNATGCTCNCACNTCNCCNGTGACNNCCTGCNCCGACCCGCCGAGGTCCT 
GNCCGTNACCACCGANCNGGCGATCCGGGACTCTNGTACGCAT 

CGCCACTTCGNCNATGACGGGGTCGATCCNTTCGACGTCCGTCGCCGCGTCGGTCGAGTGGCGGTCACNCTCCNNGTA 
CTCGACCNCACNGACGAGAGGACTCGANCCCATCTACGTGTGGACGA^ 

ACCCAGGCCATCGCCGNCGCCCGCGANGCCCCTTCGACGCCNTACTGGTCCNGNGGNGGCGCTCTCCGGTTGTCTNNC 
NCNTGNCGTGTTCCTTCACNCACTGCCCNACATCGANCCCGAGCNATNCNANGTCCGTCAATC 

:::::::::::: :Rv92T7.seq: :::::::::::: 

GGACACTGTTCGCGTGCCCCTCGTCAAAGCCGGAGTGGTCGTGCTGCGCCGGACCCGACCCGACCTTCAGCGGGGGTT 

CACAGCTCCGTGGGTGCCGTTACTTCCGATCGCCGCAGTGTGCGCGTGCCTGTGGCTGATGCTGAACCTCACCGCGTT 

GACTTGGATCCGGTTCGGGATCTGGCTGGTGGCCGGAACCGCGATTTATGTCNGCTACGGGCGCCGGCACTCGGCGCA 

TGGCCTTCGGCAAGCNCNANANAACGCGACCCGGAGGTGTTGAACTAGCTTCGCCGCGTATTTACJ\AATT 

TGT CTACACATAAGAC GCAAACTGCT CTATTGT CAANT CCCAN CGTGGTGT GGCNCAT GAAGAT GTTTGG 
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Clone Rv94 

:::::::::::: : Rv94SP6 . seq: :::::::::::: 

TCCTTCTCGGTATCGGTTTGGGCTGTCACCANCAGTTGGTAGTTCTTCACGTNCTGTTGTTCGAGCGTCNAGCCGTCG 

CGCGTGTCNANGTCNCCGGACGCGTATCCCGCCAGGCCGGTCANGGTGCCCTTCCANTCCACGCCGCTGTGGTCGGCG 

AACGCTNATCTTCAATCGAGACCATCGCC^GCTTCATCNTGTTGGCGATCTTGTCNNACGGCACCTCNAACCGGCGCT 

NCTAGTACNCCACNCNATCNTGTTNCCTTCNCGTCNACATCCTCGATNCCNCNTGCACTTTCCCTCGANCNCCTGGGC 

CGAGCCGTTGGCANTNACCTCNGAGCCCGATTGGACATC^^ 

CGACAACCT GGCCAACAN 

:::::::::::: :Rv94T7.seq: :::::::::::: 

CACNCCGTGATCGCNAGCCCCNGTAGAAATNGTTGAGCCAGTTGGTGCGGCGCTCGTTGCCGGCGGTNATCTCGTCGA 
GCTCNTCTTCCATCGCCGCGGTGAAGTCGTACTCGACNAGCCGACCNAAATGCTGCTCNAGCAGACCGGTTACCNNNA 
ACNCCNCCTCNTGACNGCACCAGTGCNCTGCCCTTCTTGTGCACGTACCCGCNATCCTGGATGGTCTTGATGATCNAC 
TANTNTGTCGACGGGCGGCCGATGCCCATCTCCTCNAGCGCTTTGACCAGCGACNCCTCGGTGTATCGGGCCGGCGGG 
TTNGTGGCATGGCCGTCTGGGGTCANCTCNACNATNTTCANCCGTTGACCCGGGGTCACA 



Clone Rv95 

::::::::::::: Rv95SP6. seq: :::::::::::: 

TGGCCTTCTTGNCANGGGCNNACATNNGCTATNGCGAGCGTGTAACCGATCATCNTCCNGGCGACTGTGGCCTGANCG 
GCAAGGGTNGCCTNATTCNTCCTCCTGNGGC7VTGGTTNCCACACGGAATGNCGGTAAGTCTGGTCGGCAACCTGGCCC 
GCTGCGGGTTGGGTTCGGATTCGCTCGGCTANTAAGGTGCTCGCCTGGTGTNACNACTAATCNCNATATACNCTTANC 
GGGAGTNGNCGTCCCGATCCTNGCCCTGCCGCNGGCGATCNCGTTCGCANC^CCGCC^CCGGAACTCNCAANGTGCGC 
TCATCGGGCTCTACGCGCCATCTTCCCCGGATTCTTCGCGGCNGNGTNCCGNGGGACCCCGGACTGTGACNGGCCCAA 
CGGCTCATCATCG 

:::::::::::: :Rv95T7.seq: :::::::::::: 

CCGGATAGCGGTGTCTGAACTTCGCCCGTTCCCTCCANCGCATTGAGCTTCAGCCCGACCGGCAGGTNNGGAGTCGGC 
ATGCGGTCCTTCGCCCCGACCCCGCTGGCTAAATANCCACCCCCGAGCGCGGTCACGGTCTTTGCACCGGGACGACGC 
ATACCGGCAGCGCGAACATCNCCGCGGGCTGCAGCNTGAACGTCCA 

CCGANCCGGCGGTCGCTTCNGTAATCAACGGCTCCTGCGCAACCAGCTGCAAGTCGCCGGTGCCACCGGCGTTGACGA 
TCTTGATGTCTGCGANCTCGCGCACCAGCTCGACGGCCCGGGCA 



Clone Rv96 

:::::::::::: : Rv96SP6. seq: :::::::::::: 

CCTCCCGACCACATACAGGCAAAGTAATGGCATTACCGCGAGCCATTACTCCTACGCGCGC^^ 

TCGGGGCAGCTGGTGTCGATAACGAAGTATCTTCAACCGGTTGAGTATTGAGCGTATGTTTTGGAATAACAGGCGCAC 
GCTTCATTATCTAATCTCCCAGCGTGGTTTAATCAGACG^ 

AGCATTTCTCCAGGCACCAGTT GAAGAGCGTTGAT CAATGGCCTGTT CAAAAACAGTT CT CATCCGGAT CT GACCTTT 

ACCAACTTCATCCGTTTCACGTACAAC^TTTTTT 

C GGGGACT GAGAGCCATTACTAT T GCT GTATTTGGTAAGCAAAATACGT 



Clone Rv9 

::::::::::::: Rv9SP6 . seq: :::::::::::: 

CTTCACNTCCGTACGGCTCGGGTACGCTTCGGTCNCATTGTGCGAGTGATAGATGACGACCGGGACCTCGTCGGCATC 
TTCCATAGCCCGCCACACCTTCAGTTGCTCACCG 

CGGGATATGCCGCTCGGGACGGTCANAGCCCTCGGGTCCGGCCAGCACTCCGCAGGCTTCGTCGGGGTGGTCGCGACG 
CGCAT GGGCCACCAT CGCATT CTVCCAGGTCTGCGCGAATC^CCAGCACGTANACGGTT CCTTTCCTAAGCAACACC GA 
ANTTTCAGGACCCGAATGCTCCGGGAAACATGTCACGGTAGGT^^ 
CGGCC^GC^CCGC^CGAACCAGGCAATCAGCCGCCGCCGCACCCGACCGCGG 

::::::::::::: Rv9T7 . seq: :::::::::::: 
CAGGC^TGC^GCTTGATGCCGCCGtfWYCCGAGC^^ 

CGGGCCGCCAGGCTGCTCCGCTCGGTGATGGCACGCCACCGCGACACC^CCCGGCTGCGCTACGTCGAGCCATACCGG 
GCGGAGCTACATCGGCTCGGCCGCCCAGTGTTCGGGCCCTCTTTCGAGGTCGAGGTCGATACCGATTTGCGCATCCGC 
AGCCGCACCCTGGACGACAGAACCGTGCCGTACGAATTGCTTGTCGGGCGGGGCCAAAGAACAGCTTGGCTV^ 
GCGATTGGCCGGCGCGGCGCTGGTCGCCAAGGAAGACCCGTTCCGGTGCTGAT 
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Table 4 : End-sequences of the polynucleotide inserts cloned in the named recombinant 

BAC vectors contained in the I-XXXXM bovis strain Pasteur genomic DNA library. 

RvXXXSP6 corresponds to the SP6 end-sequence of the clone RvXXX. 

RvXXXT7 corresponds to the T7 end-sequence of the clone RvXXX. 

RvXXXIS 1081 corresponds to a region located close to a copy of the IS 1081 repetitive 

sequence (Insertion element). 

The character « - » denotes an uncertain base residue. 



Clone X0001 

::::::::::::::: : X0001SP6. seq: ::::::::::::: 
AAG- 

TCGGGTTTCCACACGCGCGGTTTGACCCTAGTCATATGTAATCATGTGTACCATGTGCGGGCGCTTTTCGACGGCCG 

CGAACCACCGGA-ATTTCCTGTGATTTCACTGCATGCGTACCATCTGGCACAATTGAGCA-TTGTCT- 

TCGCGGTGGTCGG-CGGGTTGCGTGCCGCCTGCTGCGA-ATG 

TAAGCCCGAACCCACCGGCTTGGTGACCACCGCACG 

CATTTCCAATGAACCGGCTGGACTTCGTCCA-A 

::::::::::::: :X0001T7 . seq: ::::::::::::: 

GTCGCGGTTCGATCGACCCGATCTTCACCTCGTAACCTCGATGCTTAGCAGGATCCAGCTTGACCGCGTTTGGCTCT 
ACCCACTCTTTGAGTGGCGCCGTCGCCTGTGCCCCATCGGTGTTCATGACGAACGCTTCGAAAGACTTCCTCTTGTG 
AGCCGGAATGTCTGCGTAAAGAAGTTCCATGTCCGGGAAGTAGACCCGGTCGCCCTCCACGTGGTACTCCTTCGAGG 
TCCGCTTCTCGCCGGATCCGATAT^ACACCGGCCCCAGGCACCGCAGCGTGAGTTCGAACGGCTTCAGGTAGGTGTTC 
ATGCGGCGGACTCCGGGAGTGCGAGAAATAGCGGTCGCGCGTAGCTGTAGACCGGATGGTTTCCGCCCAGGCTGACG 
TCGAAGATGCCTCCTTGGAAGGGGCGCGA 



Clone X0002 

::::::::::::: : X0002SP6 - seq: ::::::::::::: 

AACTCAAGTTTTTACGGTGATCGCGCATCACCTGGTTCATGAACTGGAAGCAGCGCAGCGCTTCCTTTTCGGCCGC 

ACATGAGCCAGCCTCTCGTCGGCGGTCGGGTGCAGGTGCTCGGGCAGCTCGGCCGCGACAGCCGCCTGACCCTGAAA 

CCAGCTTCCATATCCCGCGAC- 

AACGACGCCAGTCCGCTACGTAACCCCTCCGCGACTGTCGATGGACAACAGCGCGTTCTCCACCGACCGG 
TGT 

::::::::::::: :X0002T7 . seq: ::::::::::::: 

GTGCAGGTTTCGACAATGTGGTGCCGGTTCGGCGGCTACGTGCCATCGAGAC^CTGGCGCA-GCTATCGCACCCGTT 

ATCGGCTGCGAGCAAATCGCGGTATGCGTTCTTGAGC^TGAGTCGGCGACCGTCGTCATGGTCGAC^CCCACGACGG 

AAAGACGCAGATCGCCGTCAAGCATGTGTGCCGCGGATTATCAGGACTGACCTCCTGGCTGACCGGCATGTT 

GCGATGCCTGGCGCCCGGCCGGCGTGGTCGTGGTCGGCTCGGATAGCGAGGTCAGCGAATTCTCGTGGCAGCTCGAA 

AGGGTCCTGCCGGTGCCGGT 



Clone X0003 

::::::::::::: :X0003SP6. seq: ::::::::::::: 
TTCGAGTCATGCGCCCGCCTCGACCACGAA-ATGCACGTCG- 

GGTTCGATCGACCCGATCTTCACCTCGTAACCTCGATGCTTAGCAGGATCCAGCTTGACCGCGTTTGGCTCTACCCA 
CTCTTTGAGTGGCGCCGTCGCCTGTGCCCCATCGGTGTTCATGACGAACGCTTCGAAAGACTTCCTCTTGTGAGCCG 
GAATGTCTGCGTAAAGAAGTTCCATGTCCGGGAAGTAGACCCGGTCGCCCTCCACGTGGTACTCCTTCGAGGTCCGC 
TTCTC 
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::::::::::::: : X0003T7 . seq: ::::::::::::: 

GTCATGTGTACCATTTGCGGGCGCTTTTCGACGGCCGCGAAACACCGGAGATTTCCTGTGATTTCACTGCATGCGTA 
CCGTCTGGCACAATTGAGCAGTTGTCTGTCGCGGTGGTCGGCCGGGTTGCGTGCCGCCTGCTGCGAGATGCACCAAT 
AAGCCCGAACCCACCGGCTTGGTGACCACCGCACGCTGCGTGTGGGGGGTAACCACGCCGCGACCCCAAGGATGGTC 
ATTTCCAATGAACCGGCTGGACTTC-TCAACAA 



Clone X0004 

::::::::::::: :X0004T7 . seq: ::::::::::::: 

AACAGCGCGGTTGAACTGATAGGTGCGGCCCGGCTCGAGCAGGCCGGGCCATTTGTTCGATGCGGTTACCGAAAGAT 
CTCTTCGGTGACCTGCCCGCCGCCGGCCAGCTCGGCCCAGTGCCCGGCGTTGGCCGCCGCGGCGACGATCTTGGCGT 
CCACGGTGGTCGGGG 



Clone X0006 

::::::::::::: :X0006T7 . seq: ::::::::::::: 
GCATCTGGGCTGGCGGTGGTTCGCCGCTCCGAAGCCGTCGAACAC^ 

TTTCGGCCAGCTTGCGGCGCATCAGCGGCTTGTCGATGAGCGCCCCACCGAATGCCCGCCGCTGCCCGGCGTA- 

CACTVGCGATTCGACC^GCGCGCGGCGCGCGTTGCCGAGGGCGAAC^^ 

CTCCATCATGCGGGTGAGTCCCTTGCCG 



Clone X0007 

::::::::::::: :X0007SP6 . seq: ::::::::::::: 
ATCGGTTTCCAGCAACAGCCGATCGACGGCTTCGCCCA- 

GGCCGCTCCCGGGCGACCCGACCATTGCTGTCGCCGCGTAACGCCATCACGGATGACGCGCAGTTCGTCGCTGTCTA 
GCTCCACCATCGCCTGCACACCGGCGGCCAG-ACCCATTGGCCGTCGCACTCGTA- 

AGCAGGTAATCCTCGTCGACGGACTCGGTAACCACCGCCGCCAGCTCCGCTGCCAGGTCGGCGGGGTTGACACCGGC 
GGGCATCGGGATGGACGACGACGCGGTGCTGACGGCGCCTGTC 

::::::::::::: :X0007T7 . seq: ::::::::::::: 
AGCGGTTTCCCA- 

GCGGGATGTGCTGTGAGCGCCGCACC7VCCAGCGCCGACGCTAAGGATGGAACGCACGGCATCTTCTGACGCGTAACC 
GCGTTGTGATCGCGAGCTGAGGAGACGGTATGGGGGAGGGTTCTCGGAGGCCATCTGGGATGTTGATGTCTGTCGAT 
CTTGAGCCGGTGCAACTCGTCGGCCCGGACGGTACGCCGACGGCCGAACGCCGCTACCACCGTGACCTTCCTGAGGA 
AACGCTGCGTTGGCTCTACGAGATGATGGTGGTCACCCGCGAGCTGGATACCGAATTCGTCAATCTGCACG 



Clone X0008 

::::::::::::: :X0008SP6. seq: ::::::::::::: 
CT^GCTTCCAC^GGTAGGGATCGAGGAACAGCGCGTTGAACT 

TGTTCGATGCGGTTACCGAAAATCTCTTCGGTGACCTGCCCGCCGCCGGCCAGCTCGGCCCAGTGCCCGGCGTTGGC 
CGCCGCGGCAACGATCTTGGCGTCCACGGTGGTCGGGGTCATGCCCGCGAGCAGGATCGGCGAGCGGCCGGTCAGCC 
GGGTGAACTTCGTCGAAAGCTTGACCCTGCCGTCGGGGAGGCGAACCACGGTCGGTGCGTANCTCCACCAAGCCCGG 
GCAACCTCGGGGGTGGCGCC 

::::::::::::: :X0008T7 . seq: ::::::::::::: 

TGGACCTCATGACAACGCGGCGGCGATTACCCCCGCTACCGCCAGCAGCATGACGGCGGTAGCGAACACCGCCGGAT 

GCAGCGCAGGTGCGTCGATGTGCTC^CGGAATCGCCCCGGC^CCGCGATCTCGAGGATCACCAGTGCC^CCCCCTGC 

AGCGCGACACCGACGATTCCGTACACCGCCACGCCGATCAGGCCCTGGGCCAGCTGGCGTATATGGCGGCGATGGTG 

ACGATGGCCAGCGCCACATACATTGTGGCGGCCAGAACCACGGCGTTGGGGCGGCGGTCGATGAACACTA 

CAGATCGCCCGGGGTCAACAGGTTGACCATCAGAAAGCCTGCGA 



Clone X0009 

::::::::::::: :X0009SP6. seq: ::::::::::::: 
TTTGGT GCGGCCGGCAATCAACTT C- GCTC- 

CAGCGGTTTCCCAGGCGGGATGTGCTGTGAGCGCCGCACCACCAGCGCCGACGCTAAGGATGGAACGCACGGCATCT 
TCTGACGCGTAACCGCGTTGTGATCGCGAGCTGAGGAGACGGTATGGGGGAGGGTTCTCGGAGGCCATCTGGGATGT 
TGATGTCTGTCGATCTTGAGCCGGTGCAACTCGTCGGCCCGGACGGTACGCCGACGGCCGAACGCCGCTACCACCGT 
GACCTTCCTGAGGAAACGCTGCGTTGGCTCTACGATATGATGGTGGTCACCCG 
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:•:•::•••:::* :X0009T7 • S6(j • ••::::::::::: 

CGCCCAGGGCCGCTCCCGGGCGACCCGACCATTGCTGTCGCCGCGTAACGCCATCACGGATGACGCGCAGTTCGTCG 

CTGTCTAGCTCCACCATCGCCTGCACACCGGCGGCCAGGACCCATTGGCCGTCGCACTCGTAGAGCAGG 

GTCGACGGACTCGGTAACCACCGCCGCCAGCTCCGCTGCCAGGTCGGCGGGGTTGACACCGGCGGGCATCGGGATGG 

ACGACGACGCGGTGCTGACGGCGCCTGTCGCGACGCTGAGCTCGGACACAGCTAGTAAATGTAGCCTAACCTACTTA 

ATGGGTCGCAGCCCCCCGGGGTCGTCGCATGTCCAACGTTGCTCGACTGGAAGAAAATGCTCGTCGGGGAGCAAATG 

GCACC 



Clone X0010 

::::::::::::: :X0010SP6 . seq: ::::::::::::: 
AATACTGAATCTTGATCGGTTTCCTVGCAACA^ 

TTGCTGTCGCCGCGTAACGCCTITC^CGGATGACGCGCAGTTCGTCGCTGTCTAGCTCCACCATCGCCTGCTVCACCGG 
CGGCCAGGACCCATTGGCCGTCGCACTCGTAGAGCAGGTAATCCTCGTCGACGGACTCGGTAACCACCGCCGCCAGC 
TCCGCTGCCAGGTCGGCGGGGTTGACACCGGCGGGCATCGGGATGGACGACGACGCGGTGCTGACGGCGCCTGTCGC 
GACTCTGAGCTCGG 

::::::::::::: :X0010T7 . seq: ::::::::::::: 

GGATGTGCTGTGAGCGCCGCACCACCAGCGCCGACGCTAAGGATGGAACGCACGGCATCTTCTGACGCGTAACCGCG 
TTGTGATCGCGAGCTGAGGAGACGGTATGGGGGAGGGTTCTCGGAGGCCATCTGGGATGTTGATGTCTGTCGATCTT 
GAGCCGGTGCAACTCGTCGGCCCGGACGGTACGCCGACGGCCGAACGCCGCTACCACCGTGACCTTCCTGAGGAAAC 
GCTGCGTTGGCTCTACGAGATGATGGTGGTCACCCGCGAGCTGGATACCGAATTCGTCAATCTGCAGCGCCAGGGGG 
AAGCTGGCGTTGTACACGCCCTGTCGCGGGCAGGAAGCCGCGCAGGTGGGTGCGGCGGCTTGCCTACGCAAAACCGA 
CT GGTTGTT CCCC 



Clone X0012 

::::::::::::: :X0012SP6. seq: ::::::::::::: 

ATCACGACAACAGCGACGGTGTGTCGGATCAGCGGCCCCCGTTGCCGGGCAATGTTGAGGCGTTTCTGCGTCTGGTT 
GAGGCCGGCTGGGAC- 

CCGAGGTGGCTCGTCGGCCACATGGGCAGCACACCACCG 
CTGCA 

::::::::::::: :X0012T7 . seq: ::::::::::::: 

GCGGCTACGTGCCATCGAGAC^CTGGCGCAGGCTATCGCACCCGTTATCGGCTGCGAGCAAATCGCGGTATGCGTTC 
TTGAGCATGAGTCGGCGACCGTCGTC^TGGTCGACACCC^CGACGGAAAGACGCAGATCGCCGTCTVAGCATGTGTGC 
CGCGGATTATCAGGACTGACCTCCTGGCTGACCGGCATGTTTGGTCGCGATGCCTG: 



Clone X00013 

:::::::::::: :X0013T7 . seq: ::::::::::::: 

TACAAGCGGCACCTCGCCGGTGAACTGACCGTTCGCACGCTGCGCACCGCCGCCGGGCGCGTGCTCGGCGCGCCGGC 

GGCCCCCGAGGCCTGAGAGGGGAACCAACC^TGCAGGTGAACATGACGGTAAACGGCGAGCCCGTC^CCGCCGAGG 

CGAACCCCGGATGCTGCTGGTCCATTTTCTCCGTGATC^GCTGCGGCTCACCGGAACTC^CTGGGGCTGTGATACCA 

GC^ACTGCGGGACATGCGTGGTGGAGGTCGACGGCGTGCCGGTGAAATCCTGCACGATGCTCGCCGTGATGGCCTCC 

GGGC 



Clone X0014 

::::::::::::: :X0014T7 . seq: ::::::::::::: 

AGCGGCTGGTTACGACTCCCTGTTTGTGATGGACCACTTCTACCAACTGCCCATGTTGGGGACGCCCG-CC- 

TCCGATGCTGGAAGCCTACACTGCCCTTGGTGCGCTGGCC-C-GCGACCGAGCGGCTGCAACTGGGCGC- 

TTGGTGACC-GCAATACCTACCGCACCCC-ACCCTGCTGG-CAAA- 

ATCATCACCACGCTCGACTTGGTTAGCGCCGGTCGA-CGATCCTCGGCATTGGAACCGGTTGGTTT- 



Clone X0015 

::::::::::::: :X0015SP6. seq: ::::::::::::: 

ACGCGCGCCGATCATATCTGCTATGGATGTACAATTCAGCTCTTGCTGTTATACCAGTATATGGTGTACTATTTGAT 
CTATGCTGACGTGTGAGATGCGGGAATCGGCCCTGGCTCGACTCGGCCGGGCTCTGGCTGATCCGACGCGGTGCCGG 
ATTCTGGTGGCGTTGCTGGATGGCGTTTGCTATCCCGGCCAGCTAGCTGCGCACCTCGGGTTGACCCGATCGAATGT 
GTCCT^ACCATCTGTCGTGTTTGCGGGGCTGCGGGCTGGTA-TCCCAACCTATGAGGGCCGGCAGGTTCGGTAT 
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::::::::::::: :X0015T7 . seq: ::::::::::::: 

CCGCGCTGCTGCTGACGTCGGTCGAACGTGCGACACGTCTGCGAATACCGGCCGAACGCTGGGTTTATCCACAGGCT 
GGCACCGACGCCCACGACACACCGGCCGTCGCCGACCGCC 

TGCCCGGGCGCTGGAACTGGCTGGGCTGGGGCTCGATGACATCGAATACGTCGACCTGTATTCGTGCTTTCCCTCCG 
CTGTCCAAGTCGCCGCAATCGAACTCGGCCTGGACACCGACGATCCTGCCCGCCCGCTGACCGTCACCGGGGGCCTG 
ACCTTCGCCGGCGGGCCGTGGAGCAATTACGTCACGCACTCCAT 



Clone X0016 

::::::::::::: :X0016SP6 . seq: ::::::::::::: 

CAGGCGTGCAATGACCTGCACTGCGCCGGA-A- 

TCCCTAACCCACTAAACCGGGGCCGCTCAC^GCCGTC 

T7UVATGAGC^GACCCGTGCCGTCAACGATGGTGGCGATCATCGGCCCCGAAACGATGGCCGGGTC-- 
ATGCGCAACTTCTTCAGCAGCGGCGGAAGGACGGCA-CCACCAGCGAC-ACCACACCACGAT 

::::::::::::: :X0016T7 . seq: ::::::::::::: 
GCGAA- 

CACTTCGTCAACTTCCAGGGCTGCCCGCACCAAGTATTTCGACGAGTATTTCCGTCGGGCCGCCGCCGCCGGCGCGC 
GGCAGGTGGTCATCCTGGCGGCGGGGCTGGACTCGCGCGCGTACCGGCTGCCTTGGCCCGACGGGACCACGGTTTTT 
GAGCTGGACCGCCCGCAGGTCCTTGATTTCAAGCGCGAGGTGCT 

CCGCGAGATCGCCGTCGACCTGCGTGACGATTGGCCACAAGCCTTGCGGGACAGTGGTTTCGATGCGGCTGCACCGT 
CGGCATGGATTGCCGAAGGGCT 



Clone X0017 

::::::::::::: :X0017SP6» seq: ::::::::::::: 

TTGGGC-TTGCCC-CAATA-GGCCCCAATCAAAAGCCGAGCAGGTGGAACCTA-CGCATTCGCCTC-TCGT- 

TGTGCACCCGAGCCATCGCACGCGCGGGAATTCCCGGAT-TC- 

CCGTATTCTCCGGCGGCCGGGCTAACCCATCCCA-GCCGAACGGTTGGCTC- 

TGCCGTGGGTCCCGTGTTGGCCGATCGGGGCGTCACCGGGGGTGCTCGGGTGCGG-TGACCATGGC-AACTGCCCC- 
ATGGGCCGACCCTGGTGCAGATAAACCTG 

::::::::::::: :X0017T7 . seq: ::::::::::::: 

TGGTGGAGGTCCCCACCAA-ACCCGGCCGTAACTCTGCTCACGGAAATGCGG- 

CAGGCCGCGCGTAGCACGTGGTATCCGCCATAAAGGTGCACCTTAAGCACGGCGTCCCAATTCTCGAACGACATCTT 
GTGGAAGGTGCCGTCGCGCT^GATCCCGGCGTTGCTCACC^CACCGTGC^CGGCGCCGAATTCGTC^GCGCGGTC^ 
TGATGATGTTCGCTGCGCCGTCCTCGGTGGCGACGCTGTCGGTA- 

TTGGCGACCGCCCGGCCCCCCTTGTCGCGAAATCTCGGCGACGACCTCATCGGCCATCGCCGAACCGGGCGCCCG 



Clone X0018 

::::::::::::: :X0018SP6. seq: ::::::::::::: 

GCCGGCCAAACTGGCCGGCGGGGTTGCTGTC-TCAAGGTGGGTTCCGCCACCAA-ACC- 
CACTCAAGGATCGCAAGGAAAGC- 

TCAAGGATGCGGTCGCGGCCGCCAAGGCCGCGGTCAAGGAGGGCATCGTCCCTGGTGGGGGA- 
CCTCCCT(^TC(^CC^GGCCCGC^GGCGCTGACCGAACTGC-TGCGTC-C-GACCGGTGACAA- 
GTCCTCGGTGTCCACGTGT-CTCCGAAGCCCTTGCCGCTCCGTTGTTCTGGATC-CC-CCAAC- 
CTGGCTTGGACGGCTC-GTGGTGGTCAACAAGGTCAGCGAGCTACCCGCCGGGCATGGGCTGAACGTGA 



Clone X0018 

::::::::::::: :X0018T7 . seq: ::::::::::::: 
CGAACCT-AATTGTCCTGTAATGCCCAGCTCACCAA- 

GCATGGCTGGTGGCCGGGGCGGTGAAGCCGGCGTCTGCGGCACCGTCCAACTC-ATGTGGAT- 
GCCGGAATGGGGATGTCCGG-ACGGCGAATCCGTA- 

TTCGCTTGTCCCGTGAGGCCCAGGTGGATGGGGGGAAGGATC-TGGTGTCCGGGATGAT- 

ATGGGGCCGATGCCGCCGGTTGAAGTCCACTGGATCGGGAATTCGGGAATCGTGAT-CCGACGTTCAGGCCGAAC 
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Clone X0019 

::::::::::::: :X0019SP6. seq: ::::::::::::: 
CTAACGGAATGAAAGCCCTGGTGGCCGT- 

TCGGCGGTGGCCGTCGTCGCACTGCTCGGTGTATCTTCCGCCCAAGCTGATCCCGAGGCGGATCCCGGCGCAGGTGA 

GGCCAACTATGGTGGCCCCCCAAGTTCCCCACGTCTTGTCGATCACACCGAATGGGCGCA- 

TGGGGAATTCTGCCCAGCCTCCGGGTCTACCCGTCCCAAGTTGGGCGTACA- 

CCTCCCGCCGCCTCGGGATGGCCGCTGCCGACCCGGCCTGGGCC- 

AGGTTCTCGCGCTGTCACCGGAAGCCGACACTGCCGGC 

::::::::::::: :X0019T7 .seq: ::::::::::::: 
CCGCGGGACAC-CCTC- 

ATGCTGCCGCCATGGACGCGGTCGAACGCAAGCAGCTGATCGAGCTACAACGCCGCGCGGAACGCTTCCGCCGCGGG 
CGTGACCGCATCCCGTTGACCGGGCGGATCGCGGTGATCGTCGATGACGGCATCGCCACCGGAGCGACGGCCAAGGC 
GGCGTGCCAGGTCGCCCGGGCGCACGGTGCGGACAAGGTGGTGCTGGCGGTCCCGATCGGCCCA- 
ACGACATCGTGGCGAAGATTCGCCGGGTACGCCGATGATGTGGTGTGTTTGGCGACGCCGGCGTTGT 



Clone X0020 

::::::::::::: :X0020T7 . seq: ::::::::::::: 
CTCTGGGACCGGCCACGGTGCC- 

CCGGCGTTCCCGGACGTGCTGCGCCAGGTGTCCGGCGGCCGCGTGCATGGTGTTCCCGGATCGGCCGCTGGCCAGAG 
CCCACCGGTGAATCTGGCGCCTGGCCGACCACCGTGCGCCGTAGGCTTGCGATCGTGCAGCGCTGGCGTGGCCAGGA 
CGAGATCCCGACGGATTGGGGCAGATGCGTGCTCACCATCGGGGTATTTGACGGCGTGCACCGCGGGCACGCCGAAC 
TGATCGCGCACGCGGTCAAAGGCGGC 



Clone X0021 

::::::::::::: :X0021SP6 . seq: ::::::::::::: 

AATACT CAAGCT T T C GT CAGT T CAT T GC GCCAGCAGAC CAACAA- AG CAT CGGGACATACGGA- 

TCAACTACCCGGCCAACGGTGATTTCTTGGCCGCCGCTGACGGCGCGAACGACGCCAGCGACCAC- 

TTCAGCAAATGGCCA-CGCGTGCCGGGCCACGAGGTTGGTGCTCGGCGGCTACTCCCAGGGTGCGGCCGTGATC- 

ACATC-TCACCGCCGCACCACTGCCCGGCCTCGGGTTCACGCAGCCGTTGCCGCCCGCAGCGGAC- 

ATCACATCGCCGCGATCGCCCTGTTCGGGAATCCCTC-GGCCGCGCTGGCGGGCTGATTAAC 

::::::::::::: :X0021T7 . seq: ::::::::::::: 

TGCCGCGGATTTGGCTGGCTGCCCAATATTCAGAATCGGGCCTTTCTTTTTGCGCGACAATAAGGTCACAGTAAACC 
CTCGTTTTGTGAGATGCGGGGCGGGCCGGGCGAA- 

TCGACCTCGAGTGAATGGATCTCGAGTGAATGGACAGGGCATCGCCTACGAGTCGCATCCCCATCCAACAGACCGGT 
GCTCTTGCATCGGACCCTGAAGGTCCCGCACGGAGGGTGTGGTTGCCGGCGCGGGGTCACGGTGCGGTAGCGACGTA 
GTGTTTGAACGAATTTCTTGATGCTCCAACCTGTTTGGTGTTCAATCCAGTTCT 



Clone X0175 

X0175SP6 

AA-CTTGCGCGCTCGGCCGGGTC-AGCATCCAGCTGCTCGGCAAGGAGGCCAGCTAC~C- 
TCGCTGCGTATGCCGAGCGGTGAGATCCGCCGGGTC- 

ACGTCCGCTGCCGCGCGACCGTCGGCGAAGTGGGCAATGCCGAGCAGGCAAACATCAACTGGGGCAAGGC 

ATGCGGTGGAAGGGCAAGCGCCCGTCGGTCCGGGGCGTGGTGAT-AACCCGGTC- 

ACCACCCGCACGGCGGTGGTGAGGGTAAAACCTCCGGCGGCCGTCACCCGGTTAGCCCGTGGGGCAA 

X0175T7 

A-TCGAAAGTGACCATCTCTACCTTGAGTGCCATACCGCCCGACCCTATGCCTCGGATAGCTCGGCGGAAAGAAACG 
CTTGC^GTGCCGCCGAATAGGCGGCTACGTCGTGAGCGCCCATCAACTCTCGCGCGGAGTGCATCGCCAGCTGGGCG 
GCGCCGACGTCGACCGTGGGGATTCCGGTGCGCGCCGCGGCCAACGGCCCGATCGTCGACCCGCACGGCAGATCGGC 
GCGATGTTCGTAACGCTGCATAGGCACTCCCGCGCGCTGGCAGGCCAGTGCGAACGCCGCCGCGGTGCGTCCG 
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CLAIMS 

1. A method for isolating a polynucleotide of interest that is present in a 
genome of a first mycobacterium strain or that is expressed by said first 

5 mycobacterium strain and that is absent or altered in a genome of a second 
mycobacterium strain that is different from the first mycobacterium strain or that 
is not expressed in the second mycobacterium strain, said method comprising: 

a) contacting under hybridizing conditions the genomic DNA of the first 
mycobacterium strain with the DNA of at least one clone that belongs to a 

10 bacterial artificial chromosome (BAC) genomic DNA library of the second 
mycobaterium strain ; and 

b) isolating the polynucleotide of interest that fails to form a hybrid with 
the DNA of the second mycobacterium strain. 

2. The method according to claim 1, wherein the BAC-based DNA library 
15 has beeen constructed from genomic DNA of Mycobacterium tuberculosis. 

3. The method according to claim 2, wherein the BAC-based DNA library 
has beeen constructed from genomic DNA of Mycobacterium tuberculosis strain 
H37Rv. 

4. The method according to claim 3, wherein the BAC-based DNA library 
20 has been deposited in the Collection Nationale de Cultures de Microorganismes 

(CNCM) on November 19, 1997 under the accession number 1-1945. 

5. The method according to claim 1, wherein die BAC-based DNA library 
has been constructed from genomic DNA of Mycobacterium bovis. 

6. The method according to claim 5, wherein the BAC-based DNA library 
25 has been constructed from the genomic DNA of Mycobacterium bovis BCG 

strain Pasteur. 

7. The method according to claim 6, wherein the at least one BAC-based 
DNA library has been deposited in the Collection Nationale de Cultures de 
Microorganismes (CNCM) on XX XX, 1998 under the accession number I- 

30 XXXX. 

8. A method of isolating a polynucleotide of interest that is present in a 
genome of a first mycobacterium strain or that is expressed by the first 
mycobacterium strain and that is absent or altered in a genome of a second 
mycobacterium strain or that is not expressed by the second mycobacterium 

35 strain, said method comprising : 
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a) providing at least one polynucleotide contained in a clone of a bacterial 
artificial chromosome (BAC) DNA library of the first mycobacterium strain; 

b) providing at least one genomic or cDNA polynucleotide from a second 
mycobacterium strain that is different from the first mycobacterium strain or at 

5 least one polynucleotide contained in a clone of a BAC DNA library prepared 
from the genome of the second mycobacterium strain; 

c) contacting under hybridizing conditions the polynucleotide of step a) with 
the polynucleotide of step b); and 

d) isolating the polynucleotide of step a) that has not formed a hybrid complex 
10 with the polynucleotide of step b). 

9. The method of claim 8, wherein the polynucleotide contained in a clone 
of a BAC DNA library of the first or second mycobacterium strain is prepared by 
the following procedure : 

1) digesting at least one recombinant BAC clone by an appropriate restriction 
15 endonuclease to yield a polynucleotide insert of interest; and 
2) isolating the polynucleotide insert of interest. 

10. A purified polynucleotide of interest that has been isolated according 
to the method of claim 8. 

11. The purified polynucleotide of claim 10 which contains at least one 
20 Open Reading Frame (ORF). 

12. The purified polynucleotide of claim 11, which is SEQ ID N0:1. 

13. The purified polynucleotide of claim 11, wherein said polynucleotide 
is selected from the group consisting of : 

a) a polynucleotide comprising at least 8 consecutive nucleotides of SEQ ID 
25 N0:1 ; 

b) a polynucleotide having a sequence fully complementary to SEQ ID N°: 1 ; and 

c) a polynucleotide that hybridizes under stringent hybridization conditions with 
the polynucleotide defined in a) or with the polynucleotide defined in b). 

14. The purified polynucleotide of claim 13, which is SEQ ID N0:2. 
30 15. The purified polynucleotide of claim 13, which is SEQ ID N0:3. 

16. The purified polynucleotide of claim 11, wherein the ORF encodes all 
or part of a polypeptide involved in the pathogenicity of a mycobacterium strain. 

17. The purified polynucleotide of claim 11, wherein the ORF encodes all 
or part of a Polymorphism Glycine Rich Sequence (PGRS). 

35 
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18. The purified polynucleotide of claim 17, which is SEQ ID N0:4. 

19. The purified polynucleotide of claim 17, which is selected from the 
group consisting of : 

a) a polynucleotide comprising at least 8 consecutive nucleotides the of SEQ ID 
5 N0:5 ; 

b) a polynucleotide having a sequence that is fully complementary to SEQ ID 

N0:5; 

c) a polynucleotide that hybridizes under stringent hybridization conditions with 
the polynucleotide defined in a) or with the polynucleotide defined in b). 

20. A pair of the purified polynucleotides as claimed in claim 10. 

21. A Mycobacterium tuberculosis strain Rv37 genomic DNA library that 
has been deposited in the Collection Nationale de Cultures de Microorganismes 
under accession number 1-1945, wherein said genomic DNA library comprises 
recombinant bacterial artificial chromosome vectors. 

22. A recombinant bacterial artificial chromosome (BAC) vector, which 
belongs to the genomic DNA library of claim 21. 

23. The recombinant BAC vector of claim 22, which is selected from the 
group consisting of : 

RvlOl; Rvl02; Rvl03; Rvl04; Rvl05; Rvl06; Rvl07; Rvl08; Rvl09; RvlO; 
RvllO; Rvlll; Rvll2; Rvll3; Rvll4; Rvll5; Rvll6; Rvll7; Rvll8; Rvll9; 
Rvll; Rvl20; Rvl21; Rvl22; Rvl23; Rvl24; Rvl26; Rvl27; Rvl28; Rvl29; 
Rvl30; Rvl32; Rvl34; Rvl35; Rvl36; Rvl37; Rvl38; Rvl39; Rvl3; Rvl40; 
Rvl41; Rvl42; Rvl43; Rvl44; Rvl45; Rvl46; Rvl47; Rvl48; Rvl49; Rvl4; 
Rvl50; Rvl51; Rvl52; Rvl53; Rvl54; Rvl55; Rvl56; Rvl57; Rvl59; Rvl5; 
Rvl60; Rvl61; Rvl62; Rvl63; Rvl64; Rvl65; Rvl66; Rvl67; Rvl69; Rvl6; 
Rvl70; Rvl71; Rvl72; Rvl73; Rvl74; Rvl75; Rvl76; Rvl77; Rvl78; Rvl79; 
Rvl7; Rvl80; Rvl81; Rvl82; Rvl83; Rvl84; Rvl85; Rvl86; Rvl87; Rvl88; 
Rvl8; Rvl90; Rvl91; Rvl92; Rvl93; Rvl94; Rvl95; Rvl96; Rvl9; Rvl; Rv201; 
Rv204; Rv205; Rv207; Rv209; Rv20; Rv214; Rv215; Rv217; Rv218; Rv219; 
Rv21; Rv220; Rv221; Rv222; Rv223; Rv224; Rv225; Rv226; Rv227; Rv228; 
Rv229; Rv22; Rv230; Rv231; Rv232; Rv233; Rv234; Rv235; Rv237; Rv240; 
Rv241; Rv243; Rv244; Rv245; Rv246; Rv247; Rv249; Rv24; Rv251; Rv252; 
Rv253; Rv254; Rv255; Rv257; Rv258; Rv259; Rv25; Rv260; Rv261; Rv262; 
Rv263; Rv264; Rv265; Rv266; Rv267; Rv268; Rv269; Rv26; Rv270; Rv271; 
Rv272; Rv273; Rv274; Rv275; Rv276; Rv277; Rv278; Rv279; Rv27; Rv280: 
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Rv281; Rv282; Rv283; Rv284; Rv285; Rv286; Rv287; Rv288; Rv289; Rv28; 

Rv290; Rv291; Rv292; Rv293; Rv294; Rv295; Rv296; Rv29; Rv2; Rv301; 

Rv302; Rv303; Rv304; Rv306; Rv307; Rv308; Rv309; Rv30; Rv310; Rv311; 

Rv312; Rv313; Rv314; Rv315; Rv316; Rv317; Rv318; Rv319; Rv31; Rv32; 
5 Rv322; Rv327; Rv328; Rv329; Rv32; Rv330; Rv331; Rv333; Rv334; Rv335; 

Rv336; Rv337; Rv338; Rv339; Rv33; Rv340; Rv341; Rv343; Rv344; Rv346; 

Rv347; Rv348; Rv349; Rv34; Rv350; Rv351; Rv352; Rv353; Rv354; Rv355; 

Rv356; Rv357; Rv358; Rv359; Rv35; Rv360; Rv361; Rv363; Rv364; Rv365; 

Rv366; Rv367; Rv368; Rv369; Rv36; Rv370; Rv371; Rv373; Rv374; Rv375; 
10 Rv376; Rv377; Rv378; Rv379; Rv37; Rv381; Rv382; Rv383; Rv384; Rv385; 

Rv386; Rv387; Rv388; Rv389; Rv38; Rv390; Rv391; Rv392; Rv393; Rv396; 

Rv39; Rv3; Rv40; Rv412; Rv413; Rv414; Rv415; Rv416; Rv417; Rv418; Rv419; 

Rv41; Rv42; Rv43; Rv44; Rv45; Rv46; Rv47; Rv48; Rv49; Rv4; Rv50; Rv51; 

Rv52; Rv53; Rv54; Rv55; Rv56; Rv57; Rv58; Rv59; Rv5; Rv60; Rv61; Rv62; 
15 Rv63; Rv64; Rv65; Rv66; Rv67; Rv68; Rv69; Rv6; Rv70; Rv71; Rv72; Rv73; 

Rv74; Rv75; Rv76; Rv77; Rv78; Rv79; Rv7; Rv80; Rv81; Rv82; Rv83; Rv84; 

Rv85; Rv86; Rv87; Rv88; Rv89; Rv8; Rv90; Rv91; Rv92; Rv94; Rv95; Rv96 

andRv9. 

24. The recombinant BAC vector of claim 22, which is selected from the 
20 group consisting of : 

Rv234; Rv351; Rvl66; Rv35; Rv415; Rv404; Rv209; Rv272; Rv30; Rv228; 

Rv233; Rb38; Rv280; Rvl77; Rv48; Rv374; Rvl51; Rv238; Rvl56; Rv92; Rv3; 

Rv403; Rv322; Rv243; Rv330; Rv285; Rv233; Rv219; Rv416; Rv67; Rv222; 

Rvl49; Rv279; Rv87; Rv273; Rv266; Rv25; Rvl36; Rv414; Rvl3; Rv289; Rv60; 
25 Rvl04; Rv5; Rvl65; Rv215; Rv329; Rv240; Rvl9; Rv74; Rv41 1; Rvl67; Rv56; 

Rv80; Rvl64; Rv59; Rv313; Rv265; Rv308; Rv220; Rv258; Rv339; Rvl21; 

Rv419; Rv418; Rv45; Rv217; Rvl34; Rvl7; Rvl03; Rv21; Rv22; Rv2; Rv270; 

Rv267; Rvl74; Rv257; Rv44; Rv71; Rv7; Rv27; Rvl91; Rv230; Rvl28; Rv407; 

Rvl06; Rv39; Rv255; Rv74; Rv355; Rv268; Rv58; Rvl73; Rv264; Rv417; 
30 Rv401; Rvl44; Rv302; Rv81; Rvl63; Rv281; Rv221; Rv420; Rvl75; Rv86; 

Rv412; Rv73; Rv269; Rv214; Rv287; Rv42 and Rvl43. 

25. A Mycobacterium bovis BCG strain Pasteur genomic DNA library, 
wherein said genomic DNA library comprises recombinant bacterial artificial 
chromosome vectors. 

35 
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26. A recombinant bacterial artificial chromosome (BAC) vector, which 
belongs to the genomic DNA library of claim 25. 

27. A recombinant BAC vector according to claim 26, which is selected 
from the group consisting of : 

5 X0001; X0002; X0003; X0004; X0006; X0007; X0008; X0009; X0010; X0012; 
X0013; X0014; X0015; X0016; X0017; X0018; X0019; X0020; X0021 and 
X0175. 

28. A method for detecting a mycobacterial nucleic acid in a biological 
sample comprising the steps of : 

10 a) contacting the recombinant BAC vector according to claim 22 or 26, or a 
purified polynucleotide according to claim 10 with the mycobacterial nucleic acid 
in the biological sample ; and 

b) detecting a hybrid nucleic acid molecule formed between said recombinant 
BAC vector or said purified polynucleotide and the mycobacterial nucleic acid in 
15 the biological sample. 

29. The method of claim 28, further comprising before step a), making the 
mycobacterial nucleic acid in the biological sample available to a hybridization 
reaction. 

30. A method for detecting mycobacterial nucleic acid in a biological 
20 sample comprising the steps of : 

a) contacting a first polynucleotide according to claim 10 that has been 
immobilized onto a substrate with the mycobacterial nucleic acid in the 
biological sample ; and 

b) contacting a hybrid nucleic acid molecule formed between said first 
25 polynucleotide and the mycobacterial nucleic acid in the biological sample with a 

second, labeled polynucleotide according to claim 10, wherein said second 
polynucleotide and said first polynucleotide have non-overlapping sequences. 

31. The method of claim 30, further comprising before step a), making the 
mycobacterial nucleic acid in the biological sample available to a hybridization 

30 reaction. 

32. The method of claim 30 or 31, further comprising before step b), 
removing the mycobacterial nucleic acid that is not hybridized with the 
immobilized first polynucleotide. 

33. A method for detecting mycobacterial nucleic acid in a biological 
35 sample comprising the steps of : 
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a) contacting the mycobacterial nucleic acid in the biological sample with a pair 
of purified polynucleotides according to claim 20 ; 

b) amplifying said mycobacterial nucleic acid ; and 

c) detecting the amplified mycobacterial nucleic acid 

5 34. The method of claim 33, further comprising before step a), making the 

mycobacterial nucleic acid in the biological sample available to a hybridization 
reaction. 

35. A kit for detecting a mycobacterium in a biological sample 
comprising : 

10 a) a recombinant BAC vector according to claim 22 or 26, or a purified 
polynucleotide according to claim 10 ; and 

b) reagents necessary to perform a nucleic acid hybridization reaction. 

36. A kit for detecting a mycobacterium in a biological sample 
comprising : 

15 a) a recombinant BAC vector according to claim 22 or 26, or a first 
polynucleotide according to claim 10 that is immobilized onto a substrate ; 

b) reagents necessary to perform a nucleic acid hybridization reaction ; and 

c) a second polynucleotide according to claim 10, wherein said second 
polynucleotide is radioactively or non-radioactively labeled, and wherein said 

20 second polynucleotide and said first polynucleotide have non-overlapping 
sequences. 

37. A kit for detecting a mycobacterium in a biological sample 
comprising : 

a) a pair of purified polynucleotides according to claim 20 ; and 
25 b) reagents necessary to perform a nucleic acid amplification reaction. 

38. A method for detecting the presence of a genomic DNA, a cDNA or a 
mRNA of a mycobacterium in a biological sample, comprising the steps of : 

a) contacting the biological sample with a plurality of BAC vectors according to 
claim 22 or 26, or purified polynucleotides according to claim 10 that are 

30 immobilized on a substrate ; and 

b) detecting the hybrid complexes formed. 

39. A kit for detecting a genomic DNA, a cDNA or a mRNA of a 
mycobacterium in a biological sample, comprising : 

a) a substrate on which a plurality of BAC vectors according to claim 22 or 26, or 
35 purified polynucleotides according to claim 10 have been immobilized. 
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40. A method for detecting a polynucleotide of mycobacterial origin in a 
biological sample, said method comprising : 

a) aligning at least one polynucleotide contained in a recombinant BAC vector 
according to claim 22 or 26 on the surface of a substrate ; 
5 b) contacting the polynucleotide in the biological sample with the substrate on 
which the polynucleotide of step a) has been aligned ; and 
c) detecting a hybrid nucleic acid molecule formed between the polynucleotide in 
the biological sample and the aligned polynucleotide of step a). 

41. A kit for detecting a polynucleotide of mycobacterial origin in a 
10 biological sample, comprising : 

a) a substrate on which at least one polynucleotide contained in a recombinant 
BAC vector according to claim 22 or 26 has been aligned. 

42. The method of claim 9, wherein the procedure by which the 
polynucleotide contained in a clone of a BAC DNA library is prepared, further 

15 comprises amplifying the polynucleotide insert. 

43. The method of claim 9, wherein the procedure by which the 
polynucleotide contained in a clone of a BAC DNA library is prepared, further 
comprises digesting the polynucleotide insert with at least one restriction 
endonuclease. 

20 44. The method of claim 42, further comprising digesting the amplified 

polynucleotide insert with at least one restriction endonuclease. 

45. The Polynucleotide of claim 16, wherein the mycobacterium strain is 
Mycobacterium tuberculosis. 

46. The method of claim 33, wherein the amplified mycobacterial DNA is 
25 detected by gel electrophoresis or with a labeled polynucleotide according to 

claim 10. 

47. The kit of claim 37, farther comprising a polynucleotide according to 
claim 10. 

48. The kit of claim 39, further comprising reagents necessary to perform a 
30 hybridization reaction. 

49. A method for physically mapping a polynucleotide of mycobacterial 
origin in a biological sample, said method comprising: 

a) aligning at least one polynucleotide contained in a recombinant BAC vector 
according to claim 22 or 26 on the surface of a substrate; 
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b) contacting the polynucleotide in the biological sample with the substrate on 
which the polynucleotide of step a) has been aligned under hybridizing 
conditions; and 

c) detecting the location of the hybridized polynucleotide from the biological 
5 sample. 

50. The kit of claim 41, further comprising reagents necessary for labeling 
DNA and reagents necessary for performing a hybridization reaction. 



WO 99/54487 



1/9 



PCT/IB99/00740 



! 

•. 

; 




FIGURE 1A 



SUBSTITUTE SHEET (RULE 26) 



WO 99/54487 



2/9 



PCT/IB99/00740 




FIGURE 1B 



SUBSTITUTE SHEET (RULE 26) 



WO 99/54487 



3/9 



PCT/IB99/00740 




FIGURE 2 

SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET {RULE 26} 



WO 99/54487 



5/9 



PCT7IB99/00740 




A 




0.5 - 



FIGURE 4A 



SUBSTITUTE SHEET (RULE 26) 



WO 99/54487 



B 



M. tuberculosis 



6/9 



M. bovis 



PCT/IB99/00740 



M. bovis BCG 



a u 



3 



kb 



a as 

4 S 



kb 



& a! 




- 11.1 - 
-8.1 - 
-6.1 - 
-5.1 • 
-4.1 - 

-3.1 - 



-2.0$ 
-1.6 - 



• 11.1 - 
-8.1 - 

-6.1 - 

* 5,1 - 
-4.1 - 

3 

-3.1 - 



2M 
1.6 



"•'fiw'wiwr 



LO - 



1.0 



-0.5 - 



0.5 - 



FIGURE 4B 



SUBSTITUTE SHEET (RULE 26) 



WO 99/54487 



PCT/IB99/00740 




WO 99/54487 PCT/IB99/00740 

8/9 



m 
oo 

I 
1 

8 

?' 

1 

tn 

I 
8 
8 

o 

| 

8 
% 

t5 

H 
♦4 

« 

04 



| 

8 



9 

o 

crj 



8 

•4 

E 

8 
1 

1 

k 

H 
« 

p 

04 



5 
S 

4 



u 



n 



I 

t 



s 

cn 
oo 



I 
g 

8 
8 



o 

u 
a 



i 

I 
I 
1 

8 



a 

W 



I 
1 

i 



OO 
00 



tn 
■J 
•J 

i 

8 

3 
I 

o 

| 

8 

tfi 

»M 
•J 

I 
tn 

? 
8 

g 

12 

8 

I 
| 

8 
8 



3 

OO 

m 
oo 



in 
•J 

i 



3 
I 

t-3 



I 
8 

9 

1 



8 
I 

I 



00 

S3 



r- o 

to O 



| 

i 
i 

8 

1 
8 



H 

o 

•fa 

1 

i 
1 

:8 
1 
1 



u 

03 



o 

t— I 



SUBSTITUTE SHEET (RULE 26) 



WO 99/54487 PCT/IB99/00740 

9/9 



pBeloBACll 



. GGGGTTCGCG TCAGCGGGTG TTGGCGGGTG TCGGGGCTGG 



Notl restriction site 

CTTAACTATG CGGCATCAGA GCAGATTGTA CTGAGAGTGC ACCATATGCG 



GTGTGAAATA CCGCACAGAT GCGTAAGGAG AAAATACCGC ATCAGGCGCC 
ATTCGCCATT CAGGCTGCGC AACTGTTGGG AAGGGCGATC GGTGCGGGCC 
TCTTCGCTAT TACGCCAGCT GGCGAAAGGG 

primer T7-BAC1 

AAGTTGGGTA ACGCCAGGGT TTTCCCAGTC ACGACGTTGT AAAACGACGG 



CCAGTGAAI 



CGGGGAI 



T7-promoter sequence 



primer T7-Bclo2 



nCGA GCTCGGTACC 

25 



HindJJl cloning site SP6-promoter 
IfccTGTG 

sequence (complementary strand) primer SP6-Mid (complementary strand) 

TGAAATTGTT ATCCGCTCAC AATTCCACAC AACATACGAG CCGGAAGCAT 



AAAGTGTAAA GCCTGGG( 



ACATTAATTG 
primer SP6-BAC1 (complementary strand) 

CGTTGCGCTC ACTGCCCGCT TTCCAGTCGG GAAACCTGTC GTGCCAGCTG 



CATTAATGAA TCGGCCAACG CGAACCCCTt|| 



ZC GGGCCGTCGA 



Notl restriction site 



FIGURE 7 
SUBSTITUTE SHEET (RULE 26) 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: INSTITDT PASTEUR 

(B) STREET: 28 RUE DU DOCTEUR ROUX 

(C) CITY: PARIS CEDEX 15 

(E) COUNTRY: FRANCE 

(F) POSTAL CODE (ZIP) : 75724 

(ii) TITLE OF INVENTION : A METHOD FOR ISOLATING A POLYNUCLEOTIDE OF 
INTEREST FROM THE GENOME OF A MYCOBACTERIUM USING A 
BAC- BASED DNA LIBRARY. APPLICATION TO THE DETECTION OF 
MYCOBACTERIA. 

(iii) NUMBER OF SEQUENCES: 5 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER : IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS /MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.30 (EPO) 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12732 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

ACCTGCGCTT GCAGAGATCA AATAGGGCGC ATGGGTCAGC ATAGTACAGG TCGTCGCGCA 60 

TCTTTGATGC ATCGGAATAA GATGTCAGGC AATTAAAAGA GAAGCCACGG CGACTCGCGG 120 

CATTCAGCAT GTCGAGCGTC GCTTCGATGT GAGCGCACCA TTCCGTGTCC AACGATTTCA 180 

GACGAACATT GAATATTCCA CTCGCGACGC TATAGTCCGC CTCCCGATCT ATGCGCGCCG 240 

CGCAGATGAA GTCTGCGTTC GCCCGACCTT CGAAACGTAG TGCGGCCGCG CGCACCATTT 300 

CGGGGGAGAC GTCGATGCCG GTGTAATCAG TTTTGAAGCC ACGCGCATCT AGGTAGTCCA 360 

GTAGAGCCCC ATAGCCACAG CCTAGATCGT TGATCGAAAA TGGGTCCGCC GCATTGACAA 420 

TGCGCACCAG CTGGTCAAAG CGCAACGCCT GCCCGGCTTC GCCGTTCCAA TCGACGCCGC 480 



GCGGGTGCCG TGTGCTTCGA GTTTCGATGC GTAGTAACGG GCCACGTCAG CGAGCATGGT 540 
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CGTTGCGTCT TCCGCCATGA AGCTGCCTCA CGATTTGTGT GTGTGGGCGT 


CGGTGCGTGG 


600 


GTCCGAGACT 


ATACCTTCAA 


CAGTTGCATG 


CCGAGGCTGC GGCGGGCAAT 


GACCCAAAAA 


660 


CCCGCCGGCA 


CGGTTCGCCG 


AGCAAGGAAG 


CGTGGAGACG ATAGATAATT 


TCACTGGCGA 


720 


CAGTACCTCA AATAGTCCGG AGCCTCGGCT 


CCGACGTTAA AGAGCAGATC 


CAGAATCGAC 


780 


ACGGCGGGCT 


CGAACCCTCC 


CCACAATTGC 


TTATAATCGC GGTAGCCGTC 


ATAATCGAAC 


840 


CAAGTTACCC 


GGATGCTAAG 


TTCGTCGAAC 


ACGCGCTCAT CGACATACGA ACGGGCTGAG 


900 


GGGCCAGAGA 


CATATTCGGT 


CGCTGCGGCC 


TGTTGGCAGA GGTTGGCCAG 


TCTCTCGGTC 


960 


TTGCCGTCGG 


CTAATTCGTA GTCCCACGAA 


TTTGCCAGTC GCGTGCTGAT 


ACCGAGATAA 


1020 


CTGCAAATCG 


CATTCAATAG 


ACGCCTGTTG 


AGTAAGGAAA GATTCGTGTG 


CTGTTCTTCG 


1080 


AGGTAAATCG 


GCGCGAGCCA 


GTCAGCGATC 


TCCGCAAAAT GAGCGGCCGC 


GCTGTAGTTG 


1140 


AATTCTAGTG 


CCCGCCAGTG 


CGCTTTCGCC 


CAATCGGTGC CGTCGATCAG 


CGTCTCACGT 


1200 


ATCTTTTGAT 


GGAAACGTCC 


CTTCACCTGG 


ACGGGAACAG TTATCCACTG 


TAACCCCTGG 


1260 


CTCGTTTTGA 


TCCGATTTCT 


GTTTCGCCAA 


TCACGCTTGG TATATTGCAT 


GTCATCATAG 


1320 


ATGATGAATT 


CATCGACGAA 


TGCAATCAGG 


TCAAAATATC CTCGCCAAGG 


TATGTAATTT 


1380 


GATTGAACAA 


TCGCGACTTT 


CTTCAACGCG 


GTGTCTCCAA TTTAGAATAA 


CAAATACGTC 


1440 


GCGCCCGCGA 


CAGCTCCGCT 


GGAGCGAGTT 


CAAGCGATTC TGCGACATAT 


TCAATATGGT 


1500 


GCTCGGGAAG 


GCCAGGATGG 


GCCGCGACCC 


GGGGCGTCCG GTGCGCGATG 


AACGTCGCAT 


1560 


CGTCTCCTGT 


GAGATAATTG 


CATCCGATCA 


TATAGGGCTG GCTGCGGCTA 


GGTTGCTGGC 


1620 


AAAAAGATAT 


CGCGGCCGAT 


CCGTTTCTGG 


TTTTGTCTTG ATGATCAAAT 


CCGCTTCCGT 


1680 


TCACGAGATC 


GATTCCTGGT 


CTTCCCCCAG 


CGTCGCGATG TCGATAGGTG 


TCGCGCTTTG 


1740 


TTCGTACCCG 


CACTACGCGG 


CGGCGAGAAC 


CTCGCCACCG AATCGGGATT 


GGGGGGAGGA 


1800 


TACCACTCGG 


TCGAGGCCCG 


TCACCGGCCT 


TCTAGCGGGT TGACCATCAG 


TGTTTGCAGG 


1860 


GCCCTATCCC 


GGTATGGCGC 


ACCACGGGAT 


CGGCAGCGTT CCGGTTGCTG 


GCGTGGTACC 


1920 


TCGTTGTGGC 


GCCGTGGTCC 


ATGTCGATTG 


AGTGCGTGGA TCAGTGTAAA 


CCGTTGCGCG 


1980 


CCATGTTCTG 


TAGGCACTGG 


TTCGGGTTGT 


GGTTAGGCTG CACGGTTGGC 


AGGTTACCAA 


2040 


CCACTGAGCC 


CCTGGGCGGA 


TGTGAGCTCG 


GACTCCGCCT ATGGGGTGTA 


ATTTTGGCAG 


2100 


ATTGGGCCGG 


GTCCCCGTGG 


TGAGGACTCC 


TCAACCGGAT TGGGTAAGCA 


. TGAGGTGGTG 


2160 


CTGGCAGCGG 


TGTCCTGGTC 


GCTCTCCCGA GTAGGCCCGT TGTGACTGTC 


! ATGTGGGCGA 


2220 
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GCGGGTTTGC 


GCGCGTAGGA GACGATGATT ACTACGCACG TGACCAACCA CAAGAACGGT 


2280 


GCCCATGTCA 


CCGTGGTGAA 


AACGAGTGGC 


GTGGTACCGA CTACCCCTTT 


GGCTCCCAGC 


2340 


TGTCCATAGA 


GCGGCACGTA 


GAACGGCTGG 


CCCGGGACCG CGACGTTGAC 


GATGCTCAGC 


2400 


GCCACGGCCA AACTCACGCA 


GACGCCGACC 


GCGCGGCGGC GGTCTCCATG 


GGCTGCGAGT 


2460 


TGGTCGAATA 


TCCCAGCACC 


AGGAGGCCCG 


TTGGGGTCTC GGGCTACCAG 


TGCAGCGATT 


2520 


GGCAAGACGA AAACGAGATA 


GTAGAAGGCG 


ACGTCCGCGG GGGAGAAGGT 


GGCGGTGGCG 


2580 


AGCAACACAA 


TCCCCACCAT 


GACAGGCGGG 


ATACGGCGTC CGAGCGCCAG 


CACGGCGACC 


2640 


ACGACTATGA 


CTAGGACAGC 


AAACCCGATC 


TGCGTTCGCG GACCAGTGAG 


GAAACCCTCT 


2700 


GGGATCTTGC 


CCGATTGATA 


GTTCTTGATG 


CTATCGGGGA TCAGCAGGAG 


TGCCTTGCCA 


2760 


AAGGACACGT 


TCCGCGGGTC 


TCGAAGCCCT 


CCGAACGAAC TATTGAACTT 


GATGATGCCG 


2820 


TGGATCGACT 


GTGCGATCGT 


CCCCGGGAAG 


CCTCGTGGCC ACAACAGAAA 


GGCTGCGATA 


2880 


TTGGACACCA 


CCACGCCGGT 


GATCCCGATA 


CCAGCCCACC GCCATTGTCG 


AGCCGCCAAC 


2940 


AACACCACGC 


CGAGAACGAC 


GAACTGCGGC 


TTTACCAGGA CGGCCAAGAT 


CACCGTGATG 


3000 


GTGGCGAGGC 


CCCACCGCTG 


TCGGGACAAC 


GCCACGAAGT AAGCCAGCGC 


GATCGGTACC 


3060 


ACGAACCCTG 


TCGAGTTGCC 


TCGATCGATG 


ACCCCCCACG CCGGGATGGC 


CGCGGCGCCC 


3120 


AGTGTCACGA AGATGACCAC 


TCGCTCCAGA 


CCACGTGCCC CCCGGGCCGC 


CCAGATGGCG 


3180 


GGAGATATGA 


CCGCCATCGT 


TAGGGCGACC 


AGGTAACAGA TCAGCCCCAA 


GCGCGGCGCA 


3240 


CCCAGCCAAT 


GGCTGGGTAG 


TCCGAAAATC 


GCATACGGTA TGCGGGCGGG 


GGCCCATGCA 


3300 


GCAACCGCGG 


TCGGCTGGTA 


ATCGGCGGGT 


AGCGAGATCA GGTAGTCCGC 


GGGATTGGGT 


3360 


TGAATCCCGG 


CGGCGGCGAC 


CATGGCGTAG 


TCGCTGAAGC AGTGCCGACC 


GATATTCATG 


3420 


CCCCAATCAA 


GCGAACAGTC 


CCCAGGGACT 


ACCAAAAGAG TGGAAAAGAC 


GTCGACCGCG 


3480 


TACCACTGAC 


TGAGGGCGTA 


CGCCGTCGCC 


GCCGAAATCA CCGACGCCAG 


CAGGATGGTG 


3540 


CCGAGCATGA 


GGGTGCGCTC 


GGATTGGGAG 


CCGATCGCCC AGAGCCGCTC 


CCGGCTCGCG 


3600 


GTCACGGCAC 


CGCGCAACAC 


CTCCGGGGGT 


CGCTTCATCT GGATTCTCCT 


CGGTTCTGCG 


3660 


CGAAACGGTA GCAGAGCGCC ATGGTTGCCA ACGCGGTCGC CGGGCAGTCT 


AGACCGGATC 


3720 


TTCCTCGTGG 


CAACCGACAA 


CAGGACGTCG 


TTGCCGAAAG GGCGCTGGGC 


ACCGACATCT 


3780 


AGGATGAACC 


CACAGCCACG 


CCCCGACGTT 


ATGCCATGGC GAAGAGCGAC 


CGGCAGGAGC 


3840 


GGGAACCCAG 


TGAAGCGAGC 


GCTCATCACC 


GGAATCACAG GACCGGACGG 


CTCGTATCTC 


3900 


GCTAAGCTCC 


CGCTGAAGGG 


ATATGTGGCC 


GCTGGTAGCC CGGCCGAGGT 


CTATTTCTGC 


3960 
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TGGGCGACAC GGAATTATCG CGAATTGTAT GGGTTGCTCG CGGTCAACAG CATCTGGTTC 4020 

AATCACGAAT CACCGCGTCA CGGCGAGACA TTCATGACTC GTAATCCTGC ACCATATCGC 4080 

GGTCGGCAAC GAGGCGCTGA TCGATGCGCA GACGCTGATG CGCCGGCCCA CCCGGATAGG 4140 

TATCAGTATT GGGGCGTTCC GGCCAGCGTA CGAGGCGTGA TCGACCGCGC AATGGGTGTT 4200 

TGCGTTGAGT AATAATCTGA ACCGTGTGAA CGCATGCATG GATGGATTCC TTGCCCGTAT 4260 

CCGCTCACAT GTTGATGCGC ACGCGCCAGA ATTGCGTTCA CTGTTCGATA CGATGGCGGC 4320 

CGAGGCCCGA TTTGCACGCG ACTGGCTGTC CGAGGACCTC GCGCGGTTGC CTGTCGGTGC 4380 

AGCATTGCTG GAAGTGGGCG GGGGGGTACT TCTGCTCAGC TGTCAACTGG CGGCGGAGGG 4440 

ATTTGACATC ACCGCCATCG AGCCGACGGG TGAAGGTTTT GGCAAGTTCA GACAGCTTGG 4500 

CGACATCGTG CTGGAATTGG CTGCAGCACG ACCCACCATC GCGCCATGCA AGGCGGAAGA 4560 

CTTTATTTCC GAGAAGCGGT TCGACTTCGC CTTCTCGCTG AATGTGATGG AGCACATCGA 4620 

CCTTCCGGAT GAGGCAGTCA GGCGGGTATC GGAAGTGCTG AAACCGGGGG CCAGTTACCA 4680 

CTTCCTGTGC CCGAATTACG TATTCCCGTA CGAACCGCAT TTCAATATCC CAACATTCTT 4740 

CACCAAAGAG CTGACATGCC GGGTGATGCG ACATCGCATC GAGGGCAATA CGGGCATGGA 4800 

TGACCCGAAG GGAGTCTGGC GTTCGCTCAA CTGGATTACG GTTCCCAAGG TGAAACGCTT 4860 

TGCGGCGAAG GATGCGACGC TGACCTTGCG CTTCCACCGT GCAATGTTGG TATGGATGCT 4920 

GGAACGCGCG CTGACGGATA AGGAATTCGC TGGTCGCCGG GCACAATGGA TGGTCGCTGC 4980 

TATTCGCTCG GCGGTGAAAT TGCGTGTGCA TCATCTGGCA GGCTATGTTC CCGCTACGCT 5040 

GCAGCCCATC ATGGATGTGC GGCTAACGAA GAGGTAATGA CATGGCGCAA GCGACATCGG 5100 

GCATTCGCGC GGCACTTTCG CAACCTGCTG TGTATGAGGC GTATCAGCGG ATTGCGGGCG 5160 

CTAAAAGCGG GCTTGCGTGG ATCACAACCG ACCCCATCCA GTCGTTGCCA GGCATGCGTA 5220 

CTCTCGACCT CGGTTGCTGG CCAGCGGTGA TACACAGCTC CCCGCCAGTG GACGTGACAT 5280 

GTACGAGAGA CGGCATGAGC GCGGAATGTG CGACCGTGCC GTCGAGATGA CCGACGTCGG 5340 

CGCTACGGCA GCCCCCACCG GACCTATCGC GCGGGGCAGC GTCGCTCGGG TCGGCGCGGC 5400 

GACCGCGTTG GCCGTTGCCT GCGTCTACAC GGTCATCTAT CTGGCGGCCC GCGACCTACC 5460 

CCCGGCTTGT TTTTCGATAT TCGCGGTGTT TTGGGGGGCG CTCGGCATTG CCACCGGCGC 5520 

CACCCACGGC CTCCTGCAAG AAACGACCCG CGAGGTCCGC TGGGTGCGCT CCACCCAAAT 5580 

AGTTGCGGGC CATCGTACCC ATCCGCTGCG GGTGGCCGGG ATGATTGGCA CCGTCGCGGC 5640 
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CGTCGTAATT GCGGGTAGCT CACCGCTGTG GAGCCGACAG CTATTCGTCG AGGGGCGCTG 5700 

GCTGTCCGTG GGGCTACTCA GCGTTGGGGT GGCCGGGTTC TGCGCGCAGG CGACCCTGCT 5760 

GGGCGCGCTG GCCGGCGTCG ACCGGTGGAC ACAGTACGGG TCACTGATGG TGACCGACGC 5820 

GGTCATCCGG TTGGCGGTCG CCGCGGCAGC GGTTGTGATC GGATGGGGTC TGGCCGGGTA 5880 

CTTGTGGGCC GCCACCGCGG GAGCGGTGGC GTGGCTGCTC ATGCTGATGG CCTCGCCCAC 5940 

CGCGCGCAGC GCGGCCAGCC TGCTGACGCC CGGGGGAATC GCCACGTTCG TGCGCGGTGC 6000 

CGCTCATTCG ATAACCGCCG CGGGTGCCAG CGCGATTCTG GTAATGGGTT TCCCAGTGTT 6060 

GCTCAAAGTG ACCTCCGACC AGTTAGGGGC AAAGGGCGGA GCGGTCATCC TGGCTGTGAC 6120 

CTTGACGCGT GCGCCGCTTC TGGTCCCACT GAGCGCGATG CAAGGCAACC TGATCGCGCA 6180 

TTTCGTCGAC CGGCGCACCC AACGGCTTCG GGCGCTGATC GCACCGGCGC TGGTCGTCGG 6240 

CGGCATCGGT GCGGTCGGGA TGTTGGCCGC AGGGCTTACC GGTCCCTGGT TGCTGCGTGT 6300 

TGGATTCGGC CCCGACTACC AAACTGGCGG GGCGTTGCTG GCCTGGTTGA CGGCAGCGGC 6360 

GGTAGCTATC GCCATGCTGA CGCTGACCGG CGCCGCCGCG GTCGCGGCCG CACTGCACCG 6420 

GGCGTATTTG CTGGGCTGGG TCAGCGCGAC GGTGGCGTCG ACGCTGTTGC TGCTGCTGCC 6480 

GATGCCGCTG GAGACGCGCA CCGTGATCGC GCTGTTGTTC GGTCCAACGG TGGGAATCGC 6540 

CATCCATGTG GCCGCGTTGG CGCGGCGACC CGACTGATTT GTGCCCCAGG TCGACAAATC 6600 

ACGCCGTCTC GTCAGTGAGC ACTCCGTCCT CGGGTCCGAT CCTTCCAGGA GACGTTGCAA 6660 

CCTGATTTGG CTCAAATTGG TGCGCACCGA GGGTCGGGCA CATCGTAGGG TCGCAACAGT 6720 

CACATGTGTC ACTGCACCGG GCGACACCCG ATGTCCCGGC TCTCAGCGAC AGCTGTCTGA 6780 

CCTGTGGTTT TGTTCCCAAG TTGGTCGTGG CTGTGCGGGA TTGGAGGTGG CGTGGGGGTC 6840 

GCGTCGTATG GATTCTCCTC CTCGGTTCCG CGCGAAACGG CCGCAGGCGC AATGGTCACC 6900 

AACTTGGCCG CGGTGGAGTC TAGCCTCACA TTTTCCTGGT CGCCCCCGAC AACCAGGAGG 6960 

TCGCTGCAGA ACGGGCGTTC CCTACCCACA TCTACTATGA AGCGACAGCG GCGCCCCGCT 7020 

GTGATGGCTG AGCATGACCG ACAGAGGCGG GAAGACAGTG AAGCGAGCGC TCATCACCGG 7080 

AATCACCGGC CAGGACGGCT CGTATCTCGC CGAACTGCTG CTGGCCAAGG GGTATGAGGT 7140 

TCACGGGCTC ATCCGGCGCG CTTCGACGTT CAACACCTCG CGGATCGATC ACCTCTACGT 7200 

CGACCCGCAC CAACCGGGCG CGCGGCTGTT TCTGCACTAT GGTGACCTGA TCGACGGAAC 7260 

CCGGTTGGTG ACCCTGCTGA GCACCATCGA ACCCGACGAG GTGTACAACC TGGCGGCGCA 7320 

GTCACACGTG CGGGTGAGCT TCGACGAACC CGTGCACACC GGTGACACCA CCGGCATGGG 7380 
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ATCCATGCGA CTGCTGGAAG CCGTTCGGCT CTCTCGGGTG CACTGCCGCT TCTATCAGGC 7440 

GTCCTCGTCG GAGATGTTCG GCGCCTCGCC GCCACCGCAG AACGAGCTGA CGCCGTTCTA 7500 

CCCGCGGTCA CCGTATGGCG CCGCCAAGGT CTATTCGTAC TGGGCGACCC GCAATTATCG 7560 

CGAAGCGTAC GGATTGTTCG CCGTTAACGG CATCTTGTTC AATCACGAAT CACCGCGGCG 7620 

CGGTGAGACG TTCGTGACCC GAAAGATCAC CAGGGCCGTG GCACGCATCA AGGCCGGTAT 7680 

CCAGTCCGAG GTCTATATGG GCAATCTGGA TGCGGTCCGC GACTGGGGGT ACGCGCCCGA 7740 

ATACGTCGAA GGCATGTGGC GGATGCTGCA GACCGACGAG CCCGACGACT TCGTTTTGGC 7800 

GACCGGGCGC GGTTTCACCG TGCGTGAGTT CGCGCGGGCC GCGTTCGAGC ATGCCGGTTT 7860 

GGACTGGCAG CAGTACGTGA AATTCGACCA ACGCTATCTG CGGCCCACCG AGGTGGATTC 7920 

GCTGATCGGC GACGCGACCA AGGCTGCCGA ATTGCTGGGC TGGAGGGCTT CGGTGCACAC 7980 

TGACGAGTTG GCTCGGATCA TGGTCGACGC GGACATGGCG GCGCTGGAGT GCGAAGGCAA 8040 

GCCGTGGATC GACAAGCCGA TGATCGCCGG CCGGACATGA ACGCGCACAC CTCGGTCGGC 8100 

CCGCTTGACC GCGCGGCCCG GGTCTACATC GCCGGGCATC GCGGCCTGGT CGGGTCCGCG 8160 

CTGCTACGCA CGTTTGCGGG CGCGGGGTTC ACCAACCTGC TGGTGCGGTC ACGCGCCGAG 8220 

CTTGATCTGA CGGATCGGGC CGCGACGTTC GACTTCGTTC TCGAGTCGAG GCCGCAGGTC 8280 

GTCATCGACG CGGCGGCCCG GGTCGGCGGC ATCCTGGCCA ACGACACCTA CCCGGCCGAT 8340 

TTCCTGTCGG AAAACCTCCA GATCCAGGTC AACCTGCTGG ATGCCGCCGT GGCGGCGCGG 8400 

GTGCCGCGGC TGCTGTTCCT GGGCTCGTCG TGCATCTACC CGAAACTCGC CCCGCAGCCG 8460 

ATCCCGGAGA GCGCGCTGCT CACCGGTCCG TTGGAGCCGA CCAACGACGC GTACGCGATC 8520 

GCCAAAATCG CCGGCATCCT TGCGGTCCAG GCGGTGCGCC GCCAACATGG CCTGCCGTGG 8580 

ATCTCGGCGA TGCCCACCAA CCTGTACGGG CCAGGCGACA ACTTTTCGCC GTCCGGCTCG 8640 

CATCTGCTGC CGGCACTCAT CCGCCGCTAT GACGAGGCCA AAGCCAGTGG CGCGCCCAAC 8700 
GTGACCAACT GGGGCACCGG CACGCCCCGA CGGGAGTTGC TGCACGTCGA CGACCTGGCG 8760 
AGCGCATGCC TGTATCTGCT GGAACATTTC GACGGGCCGA CCCATGTCAA CGTGGGAACC 8820 
GGCATCGACC ACACCATCGG CGAGATCGCC GAGATGGTCG CCTCGGCGGT AGGCTATAGC 8880 
GGCGAAACCC GCTGGGATCC AAGCAAACCG GACGGAACAC CACGCAAACT GCTGGATGTT 8940 
TCGGTGCTAC GGGAGGCGGG ATGGCGGCCT TCGATCGCGC TGCGCGACGG CATCGAGGCG 9000 
ACGGTGGCGT GGTATCGCGA GCACGCGGGA ACGGTTCGGC AATGAGGCTG GCCCGTCGCG 9060 
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CTCGGAACAT 


LTi Gv_\jr A v^Vjv- 


7atappp_p7atpp a nr"T , n r PPnr i i < 2 p^taptttgPP 

AACVsVjVJAX AvjVjXV3X\-\3t-.lj* \- iiiv, 1 X X\j\~v~ 


GAACTGGACT 


9120 


GGGAACGCAA 


1 1 lUX XvjLAaV, 


P7A TAPTPPTi 7AT P/tlPTAT'PnnnT PTAPTPPPPtTPt 


CTCGATGTCG 


9180 


GGGCCAATTC 


GGGGCAGTAC 


PPP"ftPJWTP ""PP PP PPP.PP P PPP PTTPPPfi 


GGPPGPATPG 

Uv3VjV«vjV_rVJ. V^V3 


9240 


TCTCGTTCGA 


GCCGCTGCCC- 


rt/^i^/^i^^rprTiq^/-i PPPTPTTVPTl PP^!1P7A<^SP/^IPP 


TPPAPGGAPC 


9300 


CGTTGTGGGA 


ATGCCGGlvjC 


mp Tr* PP PHPP-P P PP 7\ TPTPP 7A TTITIT^ TIPPAT'P 
X X V3VA3V, X V3VJ vjCvjrAXvaXV-. VarV XvjV3M/iv-.v**rlA V- 


TPGATCAACG 


9360 


TCGCCGGCAA 


r*r* tv r*r* P r**f** P P 
CGAGGGLGCU 


7vpP7\prp»Tippp TPTTPPPPliT PTTPQ AAPGA 


PATPAGGACG 


9420 


CCTTTCCACC 


AGCCAAC X AC 


c* r vrirmc i r*r*c*r t 7a 7a ppptitppp P7A m 7AP7A , T , PP.A 


PTPGATTCCG 


9480 


TGGCTGCAGA 


CGTTCTGCCaG 


PPP A 7\ PP 7\ T 1 ^ TTP PPTTPTT P7A 7Af r 27A r PPP.7AP 
COUAACCiAl A X XvjV-vj X X V- 1 X loAAVsAX CvsAv— 


GTTPAAGGAT 

vjl 1 V»~n^.V3V3-rl. X 


9540 


m ^•^i •» *»V TV^f^TTV 

T CGAG AAGCA 


GGTGATCGCG 


ryTPPPPATT P7\ 7\ PPPT'PPTN PP 7A P PP. 7V TP. P 

GGTGGCCaAx 1 LAACvjij X\3UA LbALLbAloL 


GTPGGPATGP 


9600 


AGCTCGAG CT 


GTCTTTCCAG 


PPPTTPTRPP TAPPPTP-P-PTAT PP'T'PTA 'T'PPPP 
CCtaX XLxXAL-Vj AvavaV3Xv3Vjv»^iX vjLIV-HILLuv,. 


GAGGPGPTPG 

VJ4-VV3\3'ww*w X >— VJ 


9660 


ATCTCGTGGA 


TTCGTTGGGC 


rruTWT* tv pppTPT" PPJTPJVTTPPTi 7A PPPPPTTTP 


APPGAPPPPP 


9720 


GGAACGGTCG 


AA 1 GC lvav-ALr 


PPPP.7ATPP.P7A TPTTPTTPPP. P.P^lPaf5POAT 


TGACGCGCCG 


9780 


GCGCGTCAAT 


CTAx 1 1 v_GAL 


*mmppppTP7l 7A CI 7A PPTTTT P PP7AP.Z1 7ATPP.7A 


PTGTTGTAGG 


9840 


^■«^*imTk ^4 TV TV ^ filial 

CGTAGAACTC 


CCGGCCGCGT 


7V/^^trp7v /-»^»i^7v»n /*• W* 7l T A TTPP /""«f*T«n" , PPPPPP 

AGGTAGGCAI G XoAX AX X Uvj UL. X X VwUv,L.VA3 


A A PGGGT AGP 


9900 

V \J 


r+ r% ^i^t tv rrr^i tv tv /™i 

GGCGATGAAG 


GTCG CCCATG 


0/™«P PPP7VP TV rp 07V (~*C*C* 7A 7AP7A P PPPPPTTPPT 

CGGCGCAGA1 vUAv^CijAAoAC CvsV^vav. X X\svj X 


TPPPGGTGPG 


9960 


AGCCGACGCC 


CGTGGTGTCG 


7V 7V PT"PPP7\ P7A PP7AP7AP7APPP 7A 7A r rPP.TP.7APP 


GGPTPGPATA 
vjvj v_ x v.vjunin 


10020 


CCAGCGCGGL. 


r*r*c*r*T< 7vt i tvt , p 


7A 7A TTPPTPPT PPPPPnPP7AT PPPP,7i A7ATPA 

l\i\X lVyVylVJUl V»0\3V»-\3V3V - . VXrl 1 V_ V_ V_VJrt«rVJ-l X V_-<-l. 


AGGTCGTAGC 


10080 


rin r»ppTv m/™»rprp 
UACCGAxCl I 


PJ^PPTVPPTiPP 


P.7A r TY27ATPPP.7i 7A^717iP^7\T^5^ , TTnATGCGGA 


ACAACCTGCT 


10140 


TGCCGGCUAG 


p tv tv M»iMiv r ' pp p 
GAAx X xXjCGL 


TAPPPTPTATiTAP PT7A TPfififiPP PPPPAPPPOA 
/\\jVjVw X Aaniinu \jXr"i.X\-.V3\3\3V— uv.OV^v»"wvV3n 


TCGAGCCCGA 


10200 


rsf* Tv /** TV ^ip TV rnn 

CGAGACGATC 


L.A X wGAAvj 


PPPPBPTiT'iTT PPPAP7APPPP. r ?C i C'C w T r ?0. l CC % C2, 
LLLLALAAl 1 UijoAL^il^V^vjVj 1 1 1 V3V-LV3 


GATAGCGCCT 


10260 






TPPPPPPPflP AAAAAPP.ATP nPrPPrPr A PtTP» P 


AAGAAPPACA 


10320 


AvJAUAl UiLL 


pp 7A tp pptpp 


PPP ATT4PPPT PnTTPATPPrP GTPGTACCGC 


CCGCCGTCGG 


10380 


P PTPPil 7A PTP 


p p a a *r a pp p p. 

V*l_rvV X rVxA? v-o 


AAGPPTGGTT PAPAPCPGGA CAGGTATGCC 


ACCACGTCGT 


10440 


CGCCGCTGCC 


ACCGTCGATT 


ACGATGTGCT CGATGCGTCC CCGGTAGCGT 


TGCGCCCGCA 


10500 


CACTTTTCAC 


CGTGCGCTGC 


AACCCGTCGA GGTCGTTGAA CGAGATCGTT 


ATCACCGAGA 


10560 


CGGTCGGAGC 


AGACGTCACC 


GAGTTCCCCT AGGTTGCTGG CGGCGATTGT 


GGATCACCGG 


10620 


GTCTTGATAC CGATGAAGGT GCCTCGAAGA TTCGCCGCAT AGGAACCTCC GAGCAACGAC 


10680 


TCGGCGATGC 


TTGGTTCCAA 


GTTGTCGTAC TCCTCCATCA CCAGGTCGAC 


GCCGACGTCT 


10740 


TTGATGGCCT 


GAAGTAGGTG 


CTCGCGTTGA ATCCAGAATG ACCGGCX3ATT 


GTCCCAGGAC 


10800 
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GCCCATTTTG 


CGGTGTCGCG CTGGCCAAAC GAGCGGTCGT CGGAAAACTC GGTAAACCAC 


10860 


CTACCGGGAA 


GTCCCTCATG TTCGGTGGGC GCCGAGAGCA TGAACTTCAC CGGCGCCGGC 


10920 


CGCCGCAGCA ACCGATCGGT CAATTGTCGT GCCGTCGTGG GCAACCGGAG CCATTTATCG 


10980 


CTCCGGTTGA 


TGATCGAGAA GTGCGTCTGG AGAATCAGCA GCTTGTTCGT TACCGACGAG 


11040 


AGGGTTTCCA 


GGTATTGCTT CGGATTCTCC AGGTGGTAGA AGAGGCCGCA GCAGAAGACG 


11100 


GTATCGAAGA 


GCCCGTGGTT GGCGATGTTG AGGGCGTTGT CGTGGACGAA CCGGAGATTC 


11160 


GGCAGGTTGG 


TCTTCGATTT GATGTAGTTG CAGGCCGCCA TGTTCAGCTC GCGAACCTCG 


11220 


ATCCCGAGGA 


CCTGAAATCC CATGCGCGCG AACCCGACCG CGTACCCGCC TTCCAAGCAG 


11280 


CCGACATCGG 


CCAGGCGTAG GTGGCTCTTG TCCCCGGGAA AGACGGTTTC CAGAATCCCG 


11340 


CGCGCCGAGA 


TGAACCAGGA CGATTCGTCT AACGTGCGCG AGGACTCCGG TATCGTCAAG 


11400 


GTTCCGTCGT 


CGAGGCGAAC GTTGTGGGCG GTGAATTGTA CCGCGCCGGC CGAATGTTCC 


11460 


TGTGCCATCA 


CTTGGTTAGC CCCTTCGGCT GGTCCTGGGT TTGTCGACAT GGTCAGGCTC 


11520 


GACAGCCGCG 


TCGGAGCCGG GAGGGCCACA CATCCACGAG CCCCCTGCGG CTCGGCGTCG 


11580 


CGGCGGCGAG 


CTTGCGCCAC TGGGTCTTGA GCCGCCGCGC GGGTGTCGCC CCGCGGTGCT 


11640 


GCAGCGCCAG 


CATGGCGATC CGGGGATGGC GCGCGATGGT TTCCTGCAGC GCGGCGCGCC 


11700 


CCTCCGGGCC 


TGGAACGTTG GCGATCTGGC GAAGGATCCA GTCGGCCATG ACGGCGATGA 


11760 


GCTCCTCGCG 


CGCGGGGTCT CCCGGGAACA GGTCGAGCAT CGCGTCAAAC GTCGCCGCAT 


11820 


GCCCCGGACC 


CTGCGTCAAC CAGAACTTTG GCGGGTCCAC CACCTGGTTG TGCCACATGC 


11880 


CTTGGGCGTG 


GCGGCGATAC ACGGCCATGG TGTCGGGCAA CATGGCGATG TCGCCATGCA 


11940 


CCGCGTGCCG 


GACGTGCAGA TACCAGTCCA GGGGCATGAC GTCGGCAGGA ATGTCGTCGT 


12000 


AGCGCTCGAG 


GCGACGGTAC ACGGCCGAGT TGGTCTGGAT GAAGTTCATC AAGATCAACG 


12060 


CATCCAGGCT 


CAAGTTGCCC CGCACCCGAA CCGGGGGGAA CTTCGAGTCC TTGGCATGGC 


12120 


CGTCCTCCCA TATCACTCGG ACGGGATGGA AGCACACCGT CGTCTTGGGG TGCCGGTCGA 


12180 


GGAATGCGAC 


CTGTTTGCTT AGCTTCAGCG GATCGATCCA GTAGTCGTCC GCCTCGCACA 


12240 


ACGCGACGTA CTCGCCGCGA GCGGCCGACA GGGCGCCGGT CAGGTTCCCA TTGAGGCCGA 


12300 


GGTTTTCGGT 


CCTGAAGATC GGCCGGAACA CGTGCGGGTA CCGCTCGGCG TACTCACGGA 


12360 


TGATCGCCGG 


GGTGGCATCG GTCGACGCGT CGTCGGCGAC GATGATCTCC ACCGGGAAGT 


12420 


CGGTTTGCTG 


GTCGAGAAAG CTGTCGAAGG CCTGACGGGC GTAGCCCGCC TGGTTGTGAG 


12480 
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TGGTCGAGAC GATGCTCACC TTGGGGCAAA GCTGGGGACT 
CGCGGCCGCA AGGGTATTGC GATGGCGAAC GTGAATCGCC 
CGTCGTGGCC TGGTGGTCGG CGGACGTACG GCACACGCTG 
ACTGACGTTG GGCTCGAACC GCGTGGCGCG CGGTGTGGGC 
TGGTTGGCTC GC 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 289 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
ATACTCAAGC TTGCCGCAAT CGAAACCAAC CTGTTTGTGC 
CCCGGCGCCG ATCAAGAAAC GCCCCGGCGC GCGGCGGTGT 
ACCAATGTGC ACGCCATTGT CGAGCAGGCA CCGGTGCCAG 
GGCGACACCC CGGCCACACC CGGTATCGAC GGCGCGCTGC 
TCGCAGGACG CGCTGCGGCA AACCGCCGCG CGGCTGGCCG 
(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 278 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
TTGGCGGGTT GGCCACACAC CCGCCGGTGA CGGCGACGAT 
GCGCCACCGC GGCTTGCATG CTGGTTGGCT GTCTTGGGAC 
GGATCTGGTG ATTTTGCGGG CTACCCGCGA TTACCCCGCG 



CACCGTCGGC CCTTTTCCTG 
TGTGCCCGCC GGCCGTCGGC 
GCGAAGTATA GCGAGGGTGC 
GCACCGTCTC GAGTCGGTGC 



CGCAAGAAAT TACGCCGTGG 
CGTCGTATGG CATGACGGGC 
CCCCCGAATC CGGTGCACCA 
TGTTCGCGCT GTCGGCCAGC 
ATTGGGTCT 



GCTGGGCTGG TTGCGGCCCT 
GATCCCGAAA TAGTCCACGC 
CGGCTCGACG AGTTTTTGGC 



12540 
12600 
12660 
12720 
12732 



60 
120 
180 
240 
289 



60 
120 
180 
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CTGGACTACC CGCGTGGCCA ATCTGCTGAA CTCGCGGCCG GTGGTGGCCT GGAATGTCCA 240 
CGCCGTTCAC CTACGTGACC TTGATGGGAT CCGGGGGT 278 
(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1280 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

CCGACCCAGA CACTGACCGG GCGACCGCTG ATCGGCAACG GCACCCCCGG GGCGGTCGGC 60 

AGCGGGGCCA CCGGGGCCCC CGGTGGGTGG CTGCTCGGCG ACGGCGGGGC CGGCGGGTCC 120 

GGCGCGGCGG GCTCGGGCGC GCCCGGCGGG GCGGGCGGGG CTGCCGGGCT GTGGGGTACC 180 

GGCGGGGCCG GCGGGATCGG CGGAGCCAGC ACCGTACTCG GCGGCACCGG CGGGGGAGGC 240 

GGGGTCGGTG GGCTGTGGGG CGCCGGTGGG GCCGGCGGGG CCGGTGGAAC CGGCCTTGTT 300 

GGTGGCGACG GCGGGGCCGG TGGGGCCGGC GGGACCGGCG GACTGCTGGC CGGGCTGATC 360 

GGTGCCGGCG GAGGTCACGG CGGGACCGGC GGGCTCAGCA CTAATGGCGA CGGCGGGGTT 420 

GGCGGGGCCG GCGGGAATGC CGGAATGCTC GCCGGGCCGG GCGGCGCCGG CGGAGCCGGC 480 

GGTGACGGCG AAAACCTGGA CACCGGTGGG GACGGCGGGG CCGGCGGTAG CGCAGGGCTG 540 

CTGTTCGGCA GCGGCGGCGC CGGCGGCGCC GGCGGATTTG GTTTCCTCGG TGGGGACGGC 600 

GGGGCCGGTG GCAACGCCGG GCTGCTGTTG TCCAGCGGCG GGGCCGGCGG GTTCGGCGGG 660 

TTCGGCACCG CCGGTGGGGT CGGTGGGGCC GGCGGCAATG CCGGCTGGCT GGGCTTCGGC 720 

GGGGCCGGGG GCATCGGCGG AATCGGCGGT AACGCTAACG GGGGCGCCGG TGGGAACGGC 780 

GGCACCGGCG GTCAGTTATG GGGTAGCGGC GGCGCCGGCG TCGAAGGCGG CGCAGCCTTA 840 

AGCGTCGGCG ACACCGGCGG GGCCGGTGGC GTCGGCGGCA GCGCCGGGCT GATCGGCACC 900 

GGCGGCAACG GCGGCAACGG CGGCACCGGC GCCAACGCCG GCAGCCCCGG AACCGGCGGC 960 

GCCGGCGGGT TGCTGCTGGG CCAAAACGGG CTCAACGGGT TGCCGTAGCC GGGCGGCACG 1020 

GCATGGCTTC CGGGCGTCAA CCACTCGCCG GTGATGCAGA TCGGCTGCGG AGCGGGCCGC 1080 
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CAAAATGGGG GCCGCCGCGC CAGGTATCTC GGCGAAGATC CCCGGCGCTC GAGCGCTTTG 1140 

TCAGAGGCCC GTCGCGGGTC GTCGTGACGA CGGCTATCCG GGCGGTGCGG GTTTCGCGGC 1200 

GCGCCCTGTG CCCGGCACCG CCGCCCGTTT GTCGGCAACG CCGCCGCGAC CCGTGAGCCG 1260 

TCCAGCAGCT GGCGCCTGCG 1280 
(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 127 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
GGGCATCGGC GGAATCGGCG GTAACGCTAA CGGGGGCGCC GGTGGGAACG GCGGCACCGG 60 
CGGTCAGTTA TGGGGTAGCG GCGGCGCCGG CGTCGAAGGC GGCGCAGCCT TAAGCGTCGG 120 
CGACACC 127 
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